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(54) INK JET RECORDING PAPER AND RECORDING METHOD 

(57) Abstract: 

PURPOSE: To provide ink jet recording paper imparting a color image 
having an excellent developed colorexcellent sharpness and excellent 
resolving power at the time of ink jet recording using aqueous ink and 
excellent in ink absorbability. 

CONSTITUTION: In ink jet recording paper wherein a coating layer is 
provided on at least the single surface of base paperthe apparent 
density of the base paper is 0. 60-0. 75g/cm3 and the Stockigt sizing 
degree thereof is 2-18 sec and the coating layer is formed by coating 
the base paper with a coating agent pref. containing 50~85wt. % of white 
pigment with a BET specific surface area of 100-400m2/g in an amount of 
2-10g/m2. At the time of ink jet recordingan image is recorded on the 
ink jet recording paper using aqueous ink having surface tension of 
40dyn/am or less at 20° C. 



CLAIMS 



[Claim (s)] 

[Claim l]In a recording form for ink jets which provided a coating layer 
at least in one side of a base paperapparent density of this base paper 
is 0. 60-0. 75g/cm 3 And a recording form for ink jets which the degree of 
great HISUT0 size is 2 to 18 secondsand is characterized by this coating 
layer carrying out coating of the coating agent containing a white 



pigment whose BET specific surface area is 100-400m 2 /g in the range of 2 
- 10 g/m 2 . 

[Claim 2] The recording form for ink jets according to claim 1 making 
content of a white pigment in the above-mentioned coating agent into 50 
to 85 % of the weight. 

[Claim 3] An ink jet recording method characterized by what surface 
tension at 20 ** records on the recording form for ink jets according to 
claim 1 or 2 by a water-based ink which is 40 or less dyn/cm. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When carrying out ink jet recording of this 
invention by a water-based inkit relates to the recording form for ink 
jets excellent in coloring of a color pictureclear naturedef initionand 
the absorptivity of inkand an ink jet recording method. 
[0002] 

[Description of the Prior Art] In the ink jet recording using a water- 
based inkas for the recording formthe characteristicssuch as coloring in 
the record paper of prompt absorption of ink and the color material in 
ink and its clear natureand def initionare called for. In order to give 
such the characteristic conventionallysome recording forms are proposed. 
A coating layer is not provided in non-size paperbut the recording form 
which raised ink absorbency is indicated by JP60-27588B. Howeveralthough 
the absorptivity of ink of such a recording form is quicksince ink 
permeates in Fukashi Kaminaka dark circlescoloring of ink is bad and 
concentration does not go up. Since osmosis in the plane direction of a 
paper was also quickthe dot became largethere was a fault that high 
resolution could not be obtainedand there was a fault that image quality 
fell further by generating which met textiles and spreading (it is 
called feathering). 

[0003] In order to solve these faultsthe recording form which carried out 
coating of the coating layer which has high ink absorbency on the 
substrate of the degree of high size so much is indicated by JP58- 
27588Afor example. Howeverin such a recording formin order to raise ink 
absorbencythe paints ratio in a coating layer is made highappearance is 
presented as a different feel what is called from regular paperssuch as 
a copy paper which also needs to increase a coating amount and has it in 
an office etc. and a print sheet of non-coat ingand regular paper nature 



is not provided.. When notes of a penciletc. is taken by pens and pencils 
with a hard writing portionsince the intensity of a coating layer is 
weak in deleting a coating layer and fully being unable to write 
downPowder omission was produced by bending or frictionas a result it 
adhered to the running roll of the paper and there was a fault of having 
produced a poor run or producing blinding of a head. 
[0004] In order to cancel these faults furthermorein JP63~1583Aa coating 
layer is made thinthe degree of great HISUTO size of a substrate is made 
into 5 or less secondsvoidage is made 50% or lessdensity is set up 
highlyand the recording form which specified the loading material 
compounding rate is proposed. In JP2-16079Athe granularity index on the 
surface of an ink absorbing layer is made more than 10 ml/m 2 and the 
recording form which made Beck smoothness on the surface of an ink 
absorbing layer 20 or less seconds is proposed. Howeveralthough the 
absorptivity of ink is excellentwhen carrying out color recordingsince 
there are few openings of a base paperthe mixed-colors blot depended in 
the boundary part between the colors which ink adjoinsor a different 
lapped part of a color for ink to overflow produces the recording form 
of JP63-1583A. Although a little recording forms of JP2-16079A have 
tried the improvement of the mixed-colors blot by making the ink 
absorbing layer surface coarse by coatingTime after printing one amorous 
glance by a high speed and high density recording especially until it 
prints two amorous glance is shortlnk flowed into the crevice writing 
the surface coarsely it not only cannot fully improve a mixed-colors 
blot only by making the surface coarsebuta spread in the paper face of 
ink drops became uneven from many placesand the ink quantity per unit 
area also had the fault of reducing the grace of a picture. 
[0005] 

[Problem(s) to be Solved by the Invention]Thenthis invention tends to 
cancel the above-mentioned faulttends to lose the mixed-colors blot in 
high-speed and high-density color recordingand tends to provide the 
recording form for ink jets which makes possible quality image formation 
excellent also in coloringclear natureand def initionand a record method. 
[0006] 

[Means for Solving the Problem] In a recording form for ink jets with 
which this invention provided a coating layer at least in one side of a 
base paperapparent density of this base paper is 0. 60-0. 75g/cm 3 0n and a 
recording form for ink jets which the degree of great HISUTO size is 2 
to 18 secondsand is characterized by this coating layer carrying out 
coating of the coating agent containing a white pigment whose BET 
specific surface area is 100-400m z /g in .the range of 2 - 10 g/m 2 and the 



above-mentioned recording form for ink jets. Surface tension at 20 ** is 
an ink jet recording method characterized by ****** recorded by a water- 
based ink which is 40 or less dyn/cm. 
[0007] 

[Function] This invention persons found out that the opening structure of 
a base paper was important in a mixed-colors blotand it was required to 
secure the opening more than a constant rate to the inside of a base 
paper especially about the base paper of the recording form for ink 
jetsas a result of repeating examination wholeheartedlyin order to solve 
above-mentioned SUBJECT. And it found out that the shape of the dot 
formed .in inka sizethe concentration of a pictureetc. were inf luencedand 
coloring of a pictureclear natureand definition were influenced by the 
material and structure of a coating layer which were provided at least 
in one side of the base paper. When performing color recordingit found 
out that the high-definition picture which suppressed generating of the 
mixed-colors blot and was further excellent could be acquired by using a 
specific water-based ink. 

[0008]Namelyapparent density in this invention by 0.60 - 0.75 g/cm 3 . And 
the degree of great HISUT0 size receives at least one side of the base 
paper which is 2 to 18 secondsA BET specific surface area uses 
preferably the recording form which carried out coating of the quantity 
of the coating agent containing the white pigment which is 100- 
400m 2 /gand the coating agent whose content of a white pigment is 50 to 
85 % of the weight by 2-10g[/m ] 2 . 

Thereforethe color in ink will be effectively caught by the opening of 
the white pigment with which the ink injected from a recording head has 
the high specific surface area of a coating layer firstand a spread of 
skillful coloring and a moderate dot will be presented. 
An ink solvent is rapidly absorbed with the capillary attraction of a 
lot of openings of a base paper with low apparent density. And also in 
the case where there is much ink quantity per unit area like a solid 
pictureand the case of heavy record of the solid picture according to 
the ink of two colors since there are also many amounts of openings 
inside a base paperThe high-definition picture which there is no 
overflow broth of the ink to a coating layerand is sharpand is excellent 
in definitionand does not have the mixed-colors blot by the different 
boundary part or superposition part of two colors can be acquired. Since 
the wettability to the base paper of ink will become still better if the 
surface tension of 20 ** moreover records on the above-mentioned 
recording form using the ink of 40 or less dyn/cmthe definition and the 
high-definition picture excellent in coloring whose rate of absorption 



of the ink to a base paper improves further and which do not have a 
mixed-colors blot can be acquired. Since the amount of coating agents of 
a coating layer is as lightweight as 2 - 10 g/m 2 it excels in the 
intensity of a coating layer and appearance and a feel can obtain the 
recording form near both regular papers. 

[0009]The base paper used for the recording form of this invention needs 
to prepare the apparent density by JISP8118 in the range of 0. 60 - 0. 75 
g/cm 3 and its range of 0. 65 - 0. 73 g/cm 3 is preferred. If apparent 
density exceeds 0. 75 g/cm 3 the opening for attracting ink inside a base 
paper will decreaseand a mixed-colors blot will occur in a color pile 
portion and the adjoining boundary part of a color. If apparent density 
is less than 0. 60 g/cm 3 the intensity of a base paper is reducedthe 
plane-of-union product between the textiles which constitute a base 
paper will be reducedand it will produce [ friction with a paper feed 
roller will cause a phenomenon like picking at the time of conveyance of 
a recording formor ink will be attracted enough too much in the opening 
of a base paperand ] back ******. 

[0010] in order to obtain the apparent density of this base paper — the 
basis weight of a base paper — 50-100g/m 2 — it is preferably 
considered as 60 - 90 g/m 2 and 65-150 micrometers of thickness of paper 
of a base paper are milled so that it may be preferably set to 80-140 
micrometers, and the thing for which basis weight and thickness of paper 
are prepared so that it may hit the unit area of the base paper in the 
method of mercury penetration based on J. TAPPI paper pulp test-method 
No. 48-85 and more than 37 ml/m 2 may become more than 40 ml/m 2 preferably 
about void volume — ****** — ** If it hits the unit area of the base 
paper in a method of mercury penetration and void volume is less than 37 
ml/m 2 since a mixed-colors blot occursit is not desirable. If thickness 
of paper exceeds 150 microsince the rigidity of paper becomes 
largebuckling power will serve as a trouble at the time of conveyance 
within increase and a recorder. If thickness of paper is less than 65 
micrometersback ****** is produced and it is not desirable. 
[OOlllThe degree of great HISUT0 size of JISP8122 of a base paper is 
preferably made into 5 to 15 seconds for 2 to 18 seconds. When the 
degree of great HISUT0 size exceeds 18 secondsthere are many openings in 
a base paperbut a lot of ink cannot be attracted in a short timebut a 
mixed-colors blot occurs. It is generated by the dirt by contactin order 
that the absorption area of back ****** and the ink in a base paper may 
become largea base paper may swell and a recording head and a recording 
form may contactif the degree of great HISUTO size is less than 2 
seconds. The paper wrinkles which the ink adhering to a recording form 



dries and are called KAKKURU become remarkableand are not preferred. 
[0012]The pulp in particular used for the base paper of this invention 
is not limitedand Broad-leaved tree bleached kraft pulp (LBKP) Non-wood 
pulpsuch as high yield pulpsuch as chemical pulpsuch as needle-leaved 
tree bleached kraft pulp (LUKP) grand pulp (GP)and a thermomechanical 
pulp (TMP) recycled pulpand also cotton pulpetc. can be used. It is also 
possible to mix a synthetic fiberglass fiberetc. according to the 
purpose, the measuring method according to JISP8121 in order that the 
freeness of these pulp may obtain the base paper whose apparent density 
is 0. 60-0. 75g/cm 3 — the range of 350 - 750mlC. S. F — it prepares so 
that it may become the range of 400 - 700mlC. S. F preferably. It is 
difficult to become high-density paperif less than 350mlC. S. Fand for 
apparent density to obtain the base paper below 0.75 g/cm 3 and since 
paper durability will decline extremely if 750mlC. S. F is exceededit is 
not desirable. 

[0013]As a loading material with which a base paper is filled upwhite 
loading materialssuch as heavy calcium carbonateprecipitated calcium 
carbonatetalckaolin claya titanium dioxidezeoliteand white carboncan be 
used. The content to a base paper makes the opening of a base paper 
increaseand in order to raise opacityit is made to contain 10% of the 
weight or more preferably 5% of the weight or more. Since the intensity 
of a base paper will be reduced and generating of paper powder will 
become remarkable if filled up exceeding 30 % of the weightit is 
desirable to make it contain ten to 25% of the weight suitably five to 
30% of the weight. 

[0014] Although any of acid paper making and neutral paper making may be 
sufficient as the paper-making method of a base paperit needs to choose 
the above-mentioned loading material according to a paper-making method. 
The viewpoint of the color material in ink especially coloring of a 
colorand the weatherability of a picture to a neutral paper-making 
method is desirable. To a base paperin order to give a yield improvement 
agenta paper durability improverand the water resisting property of a 
picture if neededcation-ized polymer etc. may be added. 
[0015] The recording form of this invention carries out coating of the 
coating agent which includes the white pigment which has the specific 
surface area by a BET adsorption method in the range of 100-400 m 2 /g as 
a main raw material to at least one side of a base paper by 2 - 10 g/m 2 
to the above-mentioned base paper. As for the paints used for a coating 
layersince the coating layer is as lightweight as 2-10g[/m ] 2 when 
using the base paper of superabsorbencyit is preferred to make content 
in a coating layer into at least 50 % of the weight or more using the 



particles which have high specific surface area. 

[0016] That isas paints for coating agents used by this inventionlOO- 
400m 2 /g and the white pigment which is 200-350m 2 /g preferably and whose 
mean particle diameter is 2-15 micrometers are used for a BET specific 
surface area. Although amorphous silicaaluminaetc. are 
mentionedspecificallyit is not this limitation. As for the above- 
mentioned paintsit is desirable to contain 60 to 80% of the weight 
preferably 50 to 85% of the weight in a coating layer. Since the rate of 
absorption of the ink in a coating layer also falls while the quantity 
which catches the color in ink with the paints of a coating layer will 
decrease and image concentration will fallif the BET specific surface 
area of paints' is less than 100 mVgand a mixed-colors blot occursit is 
not desirable. If the BET specific surface area of paints becomes more 
than 200 mVgcoloring of ink will become good and a mixed-colors blot 
will also no longer be seen at all. Howeversince the hardness of paints 
will become soft gradually if 350 m 2 /g is exceededand it will become 
very soft to a degree if 400 m 2 /g is exceededthe note of a pencil etc. 
becomes difficult. 

[0017] If less than the mean particle diameter of 2 micrometers of 
paintsthe note of a pencil etc. will become difficultif 15 micrometers 
is exceededthe shape of a dot will become uneven or a mixed-colors blot 
will be generated under the influence of the flow of the ink along the 
surface of paints of the two-dimensional geometrical structure on the 
surface of a coating layeri. e. influence. Even if coating of the coating 
agent in which 0. 60-0. 75g/cm 3 and the degree of great HISUT0 size 
contain the paints whose BET specific surface area is 100-400m 2 /g in 2 
to 18 seconds in the apparent density of a base paper is carried out by 
2-10 g/m 2 If the pigment content in a coating layer is less than 50 % 
of the weightthe fall of the same adverse effect as the case where the 
BET specific surface area of paints is less than 100 m 2 /gi. e. a mixed- 
colors blot and image concentrationwill be produced. If a pigment 
content exceeds 85 % of the weightthe intensity of a coating layer 
fallsthe note of powder omissiona penciletc. becomes difficultand it is 
not desirable. In order to give a water resisting 

propertylightfastnessetc. to amorphous silica etc. it is also possible to 
embellish with the metal ion which has the cationicity of 
CaaluminumMgetc. 

[0018]As a binder used for a coating layerfull saponification polyvinyl 
alcoholPolyvinyl alcohol derivativessuch as partial saponification 
polyvinyl alcohol and a silanol group denaturation vinyl alcohol 
copolymer; Carboxymethyl cellulosewater soluble polymerssuch as 



cellulosic; polyvinyl pyrrol idonessuch as hydroxyethyl cellulose and 
hydroxypropylmethylcelluloseoxidized starchmodif ied 
starchgelatincaseinand an acrylic acid series polymer — one sort — or 
two or more sorts can be usedcombining. It may mix [ for the purpose of 
moisture powder system polymerssuch as a vinyl acetate emulsionSBR 
latexand an acrylic emulsion]. Preferably Full saponification polyvinyl 
alcoholpartial saponification polyvinyl alcohollf polyvinyl alcohol 
system polymerssuch as a silanol group denaturation vinyl alcohol 
copolymerare preferred from a viewpoint of the intensity of ink 
absorbency and a coating layer and use a silanol group denaturation 
vinyl alcohol copolymer furtherSince the intensity of a coating layer 
improves furtherand it becomes possible to make the content of the 
paints for catching a color increaseit is the most desirable. 
[0019] In order to give the water resisting property of the water-based 
ink picture of a coating layer In additionpolyethyleneiminea cationic 
water polymer and water-soluble metal saltsuch as amine system 
polymerssuch as a polyallylamine saltand a copolymer of the ammonium 
saltand an acrylic compound and ammonium salt — one sort — or two or 
more sorts can be usedcombining. A fluorescent brightenera surface- 
active agentan antifungal agenta dispersing agentetc. can also be made 
to contain if needed. 

[0020] the above-mentioned coating agent — 2-1 0g/m 2 al though coating is 
preferably carried out in the range of 5 - 8 g/m 2 If the shape of an ink 
dot becomes uneven easily and exceeds 10 g/m 2 in order that textiles may 
come out to a record paper face selectivelyif less than 2 g/m 2 the 
intensity of a coating layer will fall and regular paper nature will 
become is easy to be spoiled. 

[0021] In order that the recording form of this invention may make shape 
of a dot close to a perfect circle and may make it a dot with few rough 
depositslt is preferred to make 25 seconds or more to the Beck 
smoothness in the range which goes the apparent density of a base paper 
into 0. 60 - 0. 75 g/cm 3 by processing of a super calender etc. if needed 
in the surface of a recording form. 

[0022] The record method of this invention is recordable on the above- 
mentioned specific recording form by the conventional water-based 
inkalso when performing color recordinggenerating of a mixed-colors blot 
can be suppressedand the picture excellent in coloringclear natureand 
definition can be acquired. In particularin the record method of this 
inventionto the above-mentioned specific recording formwhen the surface 
tension at 20 ** records by the water-based ink of 40 or less dyn/cmthe 
high-definition picture which was further superior to the above- 



mentioned record method can be acquired. That isalthough the ink 
injected passes the coating layer of a recording form and is attracted 
by the base paperwhen passing a coating layerthe color of ink is 
effectively caught to the paints which have high specific surface 
areaand the ink of low surface tension is attracted in an instant after 
that by the base paper with a big suction force which has many amounts 
of openings. Thereforethe mixed-colors blot depended for the ink in the 
boundary part of the solid picture of two adjoining colors when piling 
up the solid picture of two or more colors to overflow can be prevented. 
Since absorption of the ink to a base paper is quickthe breadth of the 
ink in the inside of coated paper can be stoppedand a high-resolution 
sharp picture can be acquired. 

[0023] As a color of the water-based ink used for this record 
methodwater-soluble publicly known acid dyea direct colora basic 
stainreactive dyethe food coloretc. can be mentioned conventionally. 
These colors can be made to contain one to 10% of the weight preferably 
0. 5 to 15% of the weight in ink. A disperse dyepaints coloring polymera 
waxetc. may be used as a color material if needed. As for the solvent of 
a water-based inkit is preferred to use as a main solvent the water 
which carried out deionization. Although it is preferred to make a 
moisturizer contain by making prevention from dry by a recording head 
nozzle into a key objectivefor exampleit can use polyhydric alcoholsuch 
as ethylene glycol and a diethylene glycoletc. it is not limited to these. 
[0024] Although the surface tension of the above-mentioned waters-based 
ink needs to add a surface tension regulator in a solvent and needs to 
adjust it to 40 or less dyn/cm in 20 **it is preferably adjusted to 30 - 
40 dyn/cm still more preferably 25 to 40 dyn/cm. If less [ if the 
surface tension of the ink at 20 ** exceeds 40 dyn/cma mixed-colors blot 
will come to be seenand ] than 30 dyn/cmlf the range of choice of a 
print head becomes being easy to become unstable narrowly in the 
regurgitation from the print head of ink and also it is less than 25 
dyn/cmsince the discharge failure from an ink print head occurs in many 
casesit is not desirable. 

[0025] In order to adjust the surface tension of inkvarious surface 
tension regulators can be used. For example** fatty alcohol sulfatehigh- 
class alkyl ether sulfuric ester saltAnionic surface active agentssuch 
as phosphoric ester of alkylbenzene sulf onatesalpha-olef in sulfonateand 
a higher alcohol ethyleneoxide addition; An amine salt typeQuarternary- 
ammonium-salt type cationic surface active agents; An amino acid typea 
betaine type amphoteric surfactant; higher alcohol ethyleneoxide 
additionAn alkylphenol ethyleneoxide additiona fatty acid ethyleneoxide 



additionHigher-fatty-acid amine and the ethyleneoxide addition of fatty 
acid amideglycerinand fatty acid ester of penta ElislitNonionic surface 
active agentssuch as fatty acid ester of sucrosefatty acid 
alkanolamideethyleneoxideand an oxidation propylene block copolymer; the 
ionicity and the nonionic surface-active agents of a silicone series and 
a fluorine system can be mentioned further. 

[0026]**. Although not classified as a surface-active agentit is usually 
thought that it has weak surface activity ability. The substance which 
has water solubility or a hydrophilic radical can also be used. For 
examplepropylene glycola polypropylene glycolethylene glycolA diethylene 
glycoltriethylene glycoltetraethylene glycolEthersuch as alkyls of a 
polyhydric alcohol classsuch as propylene glycol and glycerinor 
alkylphenyl; Ethylene carbonateAcid derivativessuch as propylene 
carbonate and lactate! Isopropyl alcoholAlthough alcoholssuch as n-butyl 
alcohol2-butanolisobutyl alcoholtert-butyl alcoholpentanolsbenzyl 
alcoholand cyclohexanoletc. can be mentionedit is not limited to these. 
[0027] The ink breathed out as an ink drop from a print head contacts 
paperpermeates record Kaminakaand the surface area of an ink droplet 
increases rapidly. Thereforeif the surface tension of the ink in the 
interface of the ink and the recording form at the time of ink 
permeating a recording form exceeds 40 dyn/cm effectually even if it 
adjusts the surface tension of ink to 40 or less dyn/cm at the time of 
ink adjustmentthe effect of this invention will decrease. In order to 
fully demonstrate the effect of this inventionalso when ink permeates a 
recording formit is desirable to adjust so that the surface tension of 
ink and the ink in the interface of a recording form may continue 
maintaining 40 or less dyn/cm effectually. Although it is difficult to 
measure the effective ink surface tension in the ink at the time of ink 
permeating record Kaminakaand the interface of a recording formhe can 
understand by the following example. If a surface-active agent is 
generally added in inkthe addition concentration of a surface-active 
agent will become constant [ the surface tension of ink ] above the 
critical micellar concentration (c. m. c. ). Howeverthe effect of this 
invention is fully attained for the direction of the ink whose 
concentration of a surface-active agent is higher than ink with low 
concentration of a surface-active agent also the ink in which surfactant 
concentration has the same surface tension on condition of more than 
critical micellar concentration (c. m. c. ). The above-mentioned mechanism 
can explain this effect. 

[0028] Since the strike-through of the ink by the reduction in resolving 
by air bubblesdischarge failureand the excessive breadth of a picture 



and high osmosis in record Kaminaka and the deuteropathy of low coloring 
density will be generated if a surface-active agent is added 
superfluouslyit is necessary to set up the addition concentration of a 
surface tension regulator carefully butand. Since an effect changes with 
the chemical structureit is difficult to specify addition concentration 
uniformly. Usuallyabout 0. 1 to 5% of the weightwhen using the substance 
of the above-mentioned surface tension regulator ** groupif it adds 
about 0.8 to 2.0% of the weight preferablya good result will be obtained 
in ink. When using the substance of a surface tension regulator ** 
groupit is effective in ink to add about two to 15% of the weight 
preferably about one to 40% of the weight. Although two or more sorts 
may be combined in the substance of a surface tension regulator ** group 
or ** group or the substance of both groups may be used togetherbased on 
the above-mentioned addition concentration! t can set up in that case. 
[0029] The ink used for the record method of this invention may contain 
an antifungal agenta viscosity controlling agentPH regulatoretc. in 
addition to the above-mentioned ingredient. Although the viscosity in 
particular of ink is not limitedit is preferred from the discharging 
stability of inkand a viewpoint of image quality that the viscosity at 
20 ** is especially 1 - 5cp one to 8 cp. While such ink can form a good 
picture by printing on the recording form of this inventionalso when 
recording a solid picture (1 cm x 1 cm) on regular paperssuch as 
transfer papers for electro photographysuch as the Fuji Xerox L paperthe 
drying time of ink will be about 10 or less seconds. 
[0030] 

[Example] Hereafterit is not limited by these weight sections although an 
example and a comparative example explain this invention to details more. 
(Example 1) To freeness 590mlC. S. F. LBKP which carried out beating is 
used for pulp of a base paperand a loading materialHeavy calcium 
carbonate (S0FUT0N 1200: made by Bihoku Funka Kogyo CO. LTD. ) is made to 
contain 15% of the weightThe alkenyl succinic anhydride (phi bulan 81: 
made by a prince national company) was made to contain 0. 04% of the 
weight as a sizing compoundand cation-ized starch (Catel5: made by a 
prince national company) was made to contain 0. 8% of the weight as a 
fixing agent of a sizing compound. Thususing the obtained pulppaper 
making was carried out and it was considered as the base paper so that 
basis weight might become 75g/m 2 and apparent density might become 0. 65 
g/cm 3 . On this base paperincluding synthetic amorphous silica particles 
(Ms. KASHIRU P-78D of 300 m of BET-specif ic-surf ace-area 7g: made by 
the Mizusawa chemical industry company) 70% of the weight as a 
binderlncluding the polyvinyl alcohol (PVA117: made by Kuraray Co. Ltd. ) 



by which full saponification was carried out 25% of the weightcoating of 
the coating agent which contains water cationic polymer (EBOMIN P1000: 
made by a NIPPON SHOKUBAI industrial company) 5% of the weight as a 
water resistance-ized agent was carried out so that it might become 8 
g/m 2 . Thenit finished so that the Beck smoothness of the coating surface 
of a recording form might be 28 secondsand the recording form A was 
obtained. 

[0031] The color recording examination was done in the ink shown below 
using this recording form. The record evaluation result was shown in 
Table 3. 
(Ink set A) 

Color Black ink C.I Direct Black. 154: Surface tension 37 dyn/cm 2.5 % 
of the weight . Cyan ink C.I Acid Blue. : 9 Surface tension 38 dyn/cm 
2.5 % of the weight . Magenta-ink C.I Direct Red 227: 2.5 % of the 
weight of surface tension 37 dyn/cm Yellow-ink C.I Direct Yellow 86: 
2.5 % of the weight of surface tension 36 dyn/cm solvent (common to 
blackcyanogenmagentaand yellow ink) 

Water 77 % of the weight Ethylene glycol 12 % of the weight Diethylene- 
glycol monobutyl ether 8. 5-% of the weight surface tension Black ink 37 
dyn/cm cyan ink 38 dyn/cm magenta ink 37 dyn/cm yellow ink 36 
dyn/cm[0032] (Examples 2-15comparative examples 1-17) As shown in Table 
lto Example 1 Basis we ightOn the base paper which changed apparent 
densitythe freeness of pulpthe kind of loading material and quantityan 
internal agent kindand quantityThe kind and loadings of the kind of 
paintsthe kind of content and binder and contentand a water resistance- 
ized agent were changedand recording form B-I which finished smoothness 
as it had been 27 to 30 seconds was obtained in the same procedure as 
the recording form A of an example. The loading material used for each 
recording form is as follows. 

recording form B soft coal acid calcium: — TP121 (Okutama industry) 
recording form C kaolin clay: — AA kaolin (the San-yo clay industry) 
recording form D heavy-calcium-carbonate: — S0FUT0N 1800 (Bihoku Funka 
Kogyo) 

Recording-form E soft-coal acid calcium: TP121 (Okutama industry) 
Recording-form F soft-coal acid calcium: TP121 (Okutama industry) 
recording form G heavy-calcium-carbonate: — S0FUT0N 1800 (Bihoku Funka 
Kogyo) 

Recording-form H soft-coal acid calcium: TP121 (Okutama industry) 
recording form I heavy-calcium-carbonate: — S0FUT0N 1800 (Bihoku Funka 
Kogyo) 

[0033] The internal agent used for each recording form is as follows. 



recording form B alkyl ketene GAIMA system sizing compound: — SAIRIN 
H70 (Kao) 

Recording-form C rosin size: Size BAINE (Arakawa Chemical Industries) 
recording form D alkenyl succinic anhydride system sizing compound: — 
phi bulan 81 (a prince — national) 

Recording-form E alkyl-ketene GAIMA system sizing compound: SAIRIN H70 
(Kao) 

Recording-form F alkyl-ketene GAIMA system sizing compound: SAIRIN H70 
(Kao) 

recording form G alkenyl succinic anhydride system sizing compound: 
phi bulan 81 (a prince — national) 

Recording-form H alkyl-ketene GAIMA system sizing compound: SAIRIN H70 
(Kao) 

Recording-form I alkenyl succinic-anhydride system sizing compound: Phi 
bulan 81 (prince National) 

[0034] The paints used for the coating layer of each recording form are 
as follows. 

Recording-form B silica: TOKUSHIRU X37 (Tokuyama Soda) 

Recording-form C silica: Ms. KASHIRU P-628 (Mizusawa chemical industry) 

Recording-form D silica: Ms. KASHIRU P-78D (Mizusawa chemical industry) 

Recording-form E silica: Ms. KASHIRU NP-8 (Mizusawa chemical industry) 

Recording-form F silica: TOKUSHIRU X37 (Tokuyama Soda) 

Recording-form G silica: Ms. KASHIRU P-78D (Mizusawa chemical industry) 

Recording-form H silica: Ms. KASHIRU P-527 (Mizusawa chemical industry) 

Recording-form I silica: Ms. KASHIRU P-78D (Mizusawa chemical industry) 

[0035] The binder used for the coating layer of each recording form is as 

follows. 

Recording form B silanol group denaturation vinyl alcohol copolymer :P 
VA2130 (Kuraray) 

Recording form C silanol group denaturation vinyl alcohol copolymer :P 
VA2130 (Kuraray) 

Recording form D Polyvinyl alcohol :P VA117 (Kuraray) 

Recording form E silanol group denaturation vinyl alcohol copolymer :P 

VA2130 (Kuraray) 

Recording form F silanol group denaturation vinyl alcohol copolymer :P 
VA2130 (Kuraray) 

Recording form G Polyvinyl alcohol :P VA117 (Kuraray) 

Recording form H silanol group denaturation vinyl alcohol copolymer :P 

VA2130 (Kuraray) 

Recording form I Polyvinyl alcohol :P VA117 (Kuraray) 

[0036] The water resistance-ized agent used for the coating layer of each 



recording form is as follows. 

Recording form B Aquosity cation polymer :P AS-J11 (Nittobo) 
Recording-form C aquosity cation polymer: EBOMIN P1000 (NIPPON SHOKUBAI 
industry) 

Recording-form D aquosity cation polymer: EBOMIN P1000 (NIPPON SHOKUBAI 
industry) 

Recording form E Aquosity cation polymer :P AS-J11 (Nittobo) 
Recording form F Aquosity cation polymer :P AS-J11 (Nittobo) 
Recording-form G aquosity cation polymer: EBOMIN P1000 (NIPPON SHOKUBAI 
industry) 

Recording form H Aquosity cation polymer :P AS-J11 (Nittobo) 

Recording-form I aquosity cation polymer: EBOMIN P1000 (NIPPON SHOKUBAI 

industry) 

[0037] 

[Table 1] 



[0038]Nexta color and its content among the ink sets A of Example 
lwithout making it changeAs shown in Table 2ink set B-G and the ink set 
A to which only solvent composition was changed were suitably combined 
to the above-mentioned recording formand as were shown in Table 3 and it 
was shown in Examples 1-19 and Table 4the comparative examples 1-17 were 
acquired. 
[0039] 
[Table 2] 



[0040] 
[Table 3] 



[0041] 
[Table 4] 



[0042]Record evaluation of these examples and a comparative example 
performed color recording using the ink-jet recording device which has 
four recording headsblacka cyan colora magenta colorand a yellow 
colorand has the storage density capability of 12 dots per mmand showed 
the result in Table 3. One side evaluated evaluation of the mixed-colors 
blotwhen one side piled up the solid picture of the ink of the magenta 



color of the square which is 1 cm on the solid picture of the cyan color 
of the square which is 2 cm. Since the color of the lapped part colored 
in red with subtractive color mixingit considered that the blot in the 
boundary part of a cyan color. and red was a mixed-colors blotchecked it 
visuallyand wrote the superiority or inferiority by 0 (with no 
generating of a mixed-colors blot)0 (very slight mixed-colors blot 
generating)** (few mixed-colors blot generating) and x (mixed-colors blot 
generating). Coloring and clear nature checked the color picture 
visuallyand wrote the superiority or inferiority by 0 (dramatically 
good)0 (good)** (usually) and x (bad), evaluation of definition — Mincho 
of eight points — " — the character of dark" and "wealth" [ record and ] 
The intelligibility percent and character grace were judged by 
viewingand the superiority or inferiority were written by 0 (the 
intelligibility percent of a character and grace are very good)0 (the 
intelligibility percent of a character and grace are good)** (few 
character crushing ******) and x (the character is crushed.). The 
intensity of the coating layer of a recording form bent the recording 
formrolled a 2~kg metallic roll to the bend portionand wrote the 
superiority or inferiority of peeling of the coating layer at that time 
by 0 (it does not separate at all)0 (it separates slightly)** (it 
separates for a while) and x (it separates considerably). 
[0043] 

[Effect of the Invention] In this inventionthe above-mentioned 
composition is adopteda base paper pair is carried out and the degree of 
size records the coating layer containing the white pigment which has 
the amount of altitude spare time low and which has high specific 
surface area in ink with small surface tension on the recording form 
formed lightweight. 

Thereforethe recording form which there is no mixed-colors blotand 
enabled formation of the recorded image excellent in coloringclear 
natureand def initionand was excellent also in the intensity of a coating 
layer can be provided now. 



WRITTEN AMENDMENT 



[Written amendment] 

[Filing date] January 25Heisei 5 

[Amendment 1] 

[Document to be Amended] Specif ication 



[Item(s) to be Amended] 0003 
[Method of Amendment] Change 
[Proposed Amendment] 

[0003] In order to solve these faultsthe recording form which carried out 
coating of the coating layer which has high ink absorbency on the 
substrate of the degree of high size so much is indicated by JP58- 
72495A for example. Howeverin such a recording formin order to raise ink 
absorbencythe paints ratio in a coating layer is made highappearance is 
presented as a different feel what is called from regular paperssuch as 
a copy paper which also needs to increase a coating amount and has it in 
an office etc. and a print sheet of non-coat ingand regular paper nature 
is not provided. When notes of a penciletc. is taken by pens and pencils 
with a hard writing portionsince the intensity of a coating layer is 
weak in deleting a coating layer and fully being unable to write 
downPowder omission was produced by bending or frictionas a result it 
adhered to the running roll of the paper and there was a fault of having 
produced a poor run or producing blinding of a head. 
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0. 6 0~0. 7 5g/cm3?, fro, Xx*t7. h 
■tf-TXBW 2 ~ 1 8 »T* »J , E^IJl (iBET tta® 
«tf 1 0 0~4 0 0m2 /g?S*ee«*Mr#SL< 
li 5 0 ~ 8 5 B*%*rf SMlffla)** 2 ~ 1 0 g / 
m2 ®ra?ifcELfcE£*tf»£-rS'rv*5?xy h 
Stf, SWV^xyMBEtMKc* 2 0°C 
lcti^*«|lia*#4 Odyn/c mWTT***tt'f 
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frO. 6 0~0. 7 5g/cm3?, fro, Xf+kX 

h+MXjg#2~i 8»wa mmxmtBETam 

©»fr'1 0 0~4 0 0m2 /g?aS*Sft«B«^"r 
£MlSJ£2~1 0g/m2 ©BH'WElLfcEtfcfc 

«tr«-rv^^iy i*fl3Kttfc 
[M*^ 2 ] ±EMiSJ*©e£!i*4©^ : ffft : & 5 0 

~8 5 mm%t Ltcztzftmtt zmxm i E*©-r 

[H#S 3 ] MSB 1 XI* 2 E«©-T > * 3*x y hffl 
ESttK* 2 (TCKfcttSilSSIfiiM o d y n/c m 

jctf?* y * T~tmt a z.tzti&ttZ'O 

[»P3©l¥«ftWiPI| 
[000 1] 

tt&tMy?©MttKffiftfc^y^yxy mE« 

85, 0*5>i'> hEftSrSfcW"*. 

[0002] 

[^jrosw] TKtt-ry^^ffl^s-ry^^iv fee 

fcfc^T, IBflWilis *V*©EWftiWK£» -TV* 
*©fe#©EEtlU:T©E^Wc*©lfflitt, jKEtt 

J$/fcH**fc4Mc, l/>< r3fr©Eatt#Jf***iTl/»«. 
#iiBS6 0-2 7 5 8 8*a«lEl*, JHW-rXEfcEl 
Ji*EW-*\ *V*iRiKtt*ia±*tf;fcEEtttfMiS* 
tiTl**. LfrU C©*?fcEEttH\ «<>^©WR 

-rv*©»e#jK<, aaw±tfsaiA. *fc, e*s© 

¥E#lRl^<J!>aBit>aiofc», K y h #** tftVMtit 

MAtttfffiTT * £ ^ 5 -3 7t„ 

[0 0 0 3] EftS©fcj£:&»i»T*fc©, iS+MXJS 

Lmmmt}\ mzmmms 8-2 758 s^aswc 

IHjfxTJFflTl^o LfrU COJ:3*iaMttTW:> -<> 

lEtffJ6*U -HNcEEWftttofcy, 
[0 0 0 4] *SKcnSflD*jS*j|iBS-rSfei6^ « 



HBg 6 3—1 5 8 3*ii«B?W\ ElE**< L, Stt 
©Xr*kXh+^XJt£5#J.XT<!:U SH»«5 0 

EEtttfSSSSft-JV*. *fc» 1tl¥2-1 6 07 9 

-f v*ggESiii©ESffltt*i om 1 / 
m2«±tu ^v^aMEE©'* 20 

»WTt LfcEEtttffflSSftTl''*. LfrL&tf 6, 
SUB 6 3 — 1 5 8 3*ii«©EStttt, <fV*©iRiR 

tf'J>&^fcA6, ^V£©H»*-*&H©*!IWMta* 

&©■& y asiMcfi^T -r y ■? ©attics l i= <fc* 869 

**^f* 0 Sfc. #FjI¥2 — 1 6079J*ii«©EE 

©RMiMS<x *ttis»a^y©'ryf«t)^tc% 

fr5, a®£ffl< LfcfcttTttSfefcfcfc-HNEWP 
«4WJW<, «®£ffl< Lfcfc»KHaHcry 

*tfat*i&*, -ry* KDvr©««iBic6w-*atfy 
iwas-ift y » ii#© n a p{5^fiT* 1 fc&tf 

[0 0 0 5] 

[W1M«H*LJ:3£**EM ^IT*, fcf&HBtt, ± 
tWX&ZWmU HM©*5-IBBKCfiW* 

IB^75;S^^L c fc5<!:-r5 i fe©T-$*o 
[0006] 

MMI*»a-r*fe»©#S] *5BWtt» S»©'>&< 

1>T, RllSttHWWitfO. 60-0. 75g/c 
m3 T\ fro, Xf*tX Mt-rXWte-l 8»T« 
y , KSXJKt B E TibSSfflA^ 100-400 m2/ 

gT°&%&&mmz^tz>mi.mz2~-\ o g / m 2 
©«H?fci Lfc c t r « -r y <7 y x y k^e 
asffi, atf, ±E'ry?y'x>> h^iestsi^ 2o°cic 

fcttSSBffifltf 4 0 d y n/c mfilT"P***tt-ry 
[0007] 

Wffl] ±E©iMi*isia-r*fe»Ktt 
*ttW*B*»fe*s»» -ry^yxy h^iBfns©s«(c 

o^Tli, Ktt©ffiHWBtfl««F(cjBfia»*l5:fc^T«H 

■esy, -^Mi.x±©^|!i^Slftrtgl5^^:^®«■r^^i:fr , 

«HTfa5*CtSSL^L^. ^LT, Sffi©'>%<<!: 

ifi(cw*fc»^©*mstfWiu: <tt), -f y v r 

«rt*ti*Kyh©n?tt, H«©3M[«:£fl* 
»*S^ ■»©»&* iffltt, ft?«ttA^**ti5s: 
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[0 0 0 8] BPS* *5S«W\ HiFttffiJttfO. 6 0- 
0. 7 5 g/cm3 T\ fro, Xf+tX htK XStf 
2~1 8#?5«*«©*ft<i%tfiiifc»U BET 
ib«PS*M 0 0-4 0 0m2 /gT*«aftSfR*^ 

mtzmnm. »*L<w:afe«»©a«tf5o~8 

5«*%?SS£I»J©*S:2~1 0g/m2 7'IIL 

fcE*tt*JBi.v5 cilery* laa^v K^s«»*ti 
s-f>*tf, s^wc*iji©BJtaiii«**-raa 

rtW©ffiM«W'fcik ^SiS«©<fc-5&mf3iffi«3 

H»©WaiBat©«£fcSl/'T , E»» MlffVD-O?© 
lhJ£Ltfft<. 5/ + -77«WIHtK«U frofi&S 
2 fe©^#^mta£totf ^rr©;Sfe^*©»^B a B 

{fi©WliSII* *©±» 2 0°C©H353I 

7J*M 0 d y n/c m«T®'fV$*Bl/'T±E.©iai 
SEElcfB^-r^xtx ^V7©*ifi^©;lft14tf£SU:ja# 

iiejg*©*ii.\ ^icff*ifc»MtoWMf 
ff« c <t 3„ $ fc, £iS©gi8JB# 2-10 
g/m2 tlSl?**fctt, BXHOUKKWU JUt 

a*>im*>t*, iznmmtt^immzmz z. t # 

So 

[0 0 0 9] *%wmmmicm?zmmt. j i s 

P8 118(Cj:«JUH^m*0. 6 0-0. 7 5g/ 
cm3cM-WIW*a««&y. 0. 6 5-0. 7 
3g/cm3 ©ttHtfff* LlA, JUfrttttStfO. 7 5 
g/cm3 ^iBTlStWftOrtWK'rvf 

6 0 g/c m3 £TSS<h§ffi»rf S88«£Rg©^ 

mmm vn-nt <om*K. £ y tt«stt© * a 
[0010] frfr*att©a»tt»s*»*fc»u:, s 

tt©W6 5 0~1 0 0g/m2 % ff$L<li6 0~9 
0g/m2 tU g*&©«JI£6 5~1 5 0/inv SfS 
L<«8 0~1 4 0jum<ka*«l:5fc»J6"r*. *L 
T, J. TAPP Itt/t/UXKlSt&SNo. 4 8-8 5 
K *JH Lfc*^AS?©S^JMftBi»*Sfc ( J 
§I?3 7ml/m2 #g L < 1*4 0 m I /m2 
JiU:£fcSJ:3tf:fl I *s 5CtffSIU\ 

*fflEAa-w)Stto*ffiiiia*a fc y 3 7 

m l/m2 £TIh1*£* afe»*tf58S-r*/fc»ff*L 



l=h5^;Ut»*. S.6fc* 1101*6 5 fimSTIal* 

[0 0 11] Sffi©J I SP8 1 2 2©7r*t 

XMt-rXStt2~1 8»» #3:1X1*5-1 5»t-r 
So *7 1 *fcXh+M'XStf 1 8 s*ftrt 
©5£Ktf£l\tk S^H"P**©-l'V^* l »3l , r*Ci: 

*t**-t, . xx+ 1 x i* +M' xa 

tsatf**<ay» sttJ^KaLTES^v KtEsau 

lMttH:«»Lfc-f>^3S { «aiLT*yf;l/tiftfti*tt 

Lfctiwafcfcy&sixftiA. 
[0012] *»w<o«ttiEflwr«^;i/Xtt» iskps 

J&Mi«fc©?W:fc<» j£*»B*57l-/t/l/7* (LB 
KP) . •HWW*57h/^7' (LUKP) *fflffc¥ 
/\°il/7\ ^VK/WT" (GP) s *>*z:aj|//t 
;U7 (tmp) «©WK*/W7\ £&E/\°;b7, *sic 

snKBUTftomik #7xw#**»ar*c**> 
piifeT?s*o c*i5©/oi/7"©3#gtt» 

0. 60-0. 7 5g/cm3 T**»iS*f§*/t» 
It, J I S P 8 1 2 1 lCj:*3ME>i?3 5 0-7 5 0m 
IC. S. F©KH. Sf S L< ^ 400 — 700m I 
C. S. F©BHteft*«fc5lclttW*. 3 5 0ml 

c. s. f*th* £**«©»£* y» a»w«stf 
0 . 7 5 g / c m3 uTomwtm s c fctfrarw* 

y, 7 5 0mlC. S. F*»*S£TOfc«73flHST 
[0 0 13] »HWcft*rs«»£ LTtt» SftMS?*> 

5I1%«±> ffSL<(*1 0i»{ltMS«. 

a& 3oii%^MiMi-^i> sffi©?ia^fi 

T*«» ISBKOR^SWEft*^ 5-3 OSm 
SfJilCli 10-25 *m%tttt* ZttfMZ L 

[0 0 14] Sfc, S$ft©»;£li> Kttfl4& 4>tH* 

fS^^SSo f >7*©fe«s ?tlC^»©^fe, IS 

«©»*tts^f *fc»K*^*v<b#y?-**ss 

[0 0 15] *9S^©EStttt. ±f3©§*aiC*fL, B 
ET»(Cj:*J±Sn»tf1 0 0~4 0 0m2 /gCOffiBl 
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<<h i t>i-HlC2~1 Og/m2 T^l'L;teti©T£3o 
K»«tt<D*tt*Jl^«iB£tt» IIii?2~10g/ 
m 2 3 fcA6 x MXllcffifflf «MftttKl"tt 

[0 0 16] IPS, *«WTflMr*JiiaiJffl«8t L 
Tit. BETJ±aE«AM 0 0~4 0 0m2 /g, S?£ 
L<l*2 0 0~3 5 0m2 /gT^'A TiStt^Stf 2 

(4ftl\, ±IB©I^BIII*^5 0~8 5II% S » 
3: L < ti 60-80 ■*%£**«©#»* Ll\ 11*4 
©BETttMIMtfl 0 0m2 /g*TB*t» -TV* 
*©3t^JC0l©MflTM&T 33#'J>ft < ft »J » ■ 

mmTtztcib. maaHUH&t *©?»* l < ft 

l\ Sfc, liift©BETj±Sffiffltf2 0 0m2 /gJJLh 
fc&Si:, -fV*©B&MUff£fty, 
E6tlft<ftSo L#U 3 5 0m2 /g^x^i:, 
««®BflS3B«»^ t=*6 fK ft y , 4 0 0m2/g«i 
A*^ *fltt£*5fr<**©T, »*ft2©«EtfB 

[0 0 17] SR©spJSS?S2/im*TlH]*i:«Hlft 
JfQfflBtfBKK&y* i 5/jm£»a.*i:» fclJHE 
®©2*^tt^li£©l5is. «S©8fflItejBo 

tctywmftoWsmK&v, k-> K©ratt#*$-u: 

ftofcy» 3B6»**584*-a:<5. »«©J&»W*Stf 
0. 60~0. 7 5g/cm3 , 7?+k7h^Xg 
#2-1 8#7-BETiba®«AM 0 0~4 0 0m2 / 

g?*«^**rr«fc:QW#2~i o g /m2 ?-m 

I**ltlOT*, £lJil*3©«BS*i*tf 5 (>■*%« 
T05<!:> M4©BETI£«Effltf 1 0 0m2/g£T 
®S*££nt*©Jilg«. W5, Sfifci;**lf«»flE 
©fiT^aE*"*. S»3*T*tf 8 5 
ifcEJl©M«tffi-FU UHS-B, fMW©«atfB«lE 

*y, »*L<at\ ftfc> **K->y*ftifK»u 

IBfctt«*tt5-f*fca&lcCa. A I. Mgf 

[0018] jtancffiffl-rsy^-o^-tUTtt, 

7;UP-/k s/5/-;u«Ettt:-;U7;U3-;UftSd 
(**©<l*y e=;U7;l/a-;UW8W* ; 

7pfcf;l/**/i/-tz/UP-x^©-fe;UP-xS§*tt ; #'J 
k-;btfpy kx tibm mm. -tr^x * 
■e-r x 7-? y ;u»s«^#fti*o*5»tta»?€ 1 a 

SIC SfflHfz:;H^U3?a>» SBR^fyW, 7 



TWa-jk SPWMk?Kytf-;b7/UP-;k ->5/ 

-ibs^tttrr^^^p-^^a^ft^TKyk-yuT 7 

;l/3-;UR»#?jft *>*i»Ktt»tflfcEJi©3SS© 

[0 0 19] *©ffiu *XJi©*tt-rv*lW!©II*tt 

5>ttS©75V3RK$HHf». ^©7 V^^^AJSUfttf 
7-57 yjWMb^tttFv*-^**: ©#*£*££© 

EfcfcUTs SftJMaftk JHBSttM. R&atm #tt 

[0 0 2 0] ±EO»l9Jtt. 2-1 0 g/m2 s 
L<tt5~8g/m2 vmUWtX**#s 2g/m2 

K* hflWB4«Was^l=ftyJi<. 1 0 g/m2 « 

B<ft*o 

[0 0 2 1 ] £ SfcU *%l»©iBSI&lis Kv HOJBtt 
*KP3teifi< U #SO*© / >ft^Ky hicr*^t46» 

sic«ty, w&<DJtmimg*o. 6o~o. 75g/ 

cm3 (cA5eHtCfc^T^'y^¥>i^2 5»liLhle 
[0 0 2 2] *ftl£©IBS#£(is ±K©fcJ£K»ttfc 

*56W©Eattra-p^ ±E©»SE«KK»L» 2 0 
tJCfe^*affi3i*tf 4 0 d y n/c mJ-XT©7Ktt-<> 

' ^-pE»-r*ciicj:y» ±E©E^aj;y-nin 

6\ ai««jiiir*IRl5:-f Vf ©SSfttfKltaMI* 
WT*«»K«!)*«(c«SE**u ^©^> ffiaE3i7]© 

< usr»^ < , "»3 1 73©*i* temmzms 

L/c!b^T, 2feiX±© A :£iIH£ : £«fc3Jt 

«S^©Yv*©"ftJlMfiSi/»fctts i»TO^>? 
©j£tfy«»?L*cttf?*» »«tt©Mi^>+-ya 

[0 0 2 3] C©E«*ttf=ffl^**tt'f V^flMftSt 

LTi*. fle*45a©**tt©«tt»»» tsm mm 
s„ cft6flMft»tt-rv»*tE0. 5~i 5ii%, » 
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its amizs&K-z. ftmstk®, wweaw-, 7* 

LTffil/»T*»J:i.\. *tt-f 

C i: ff S L < , flfclf u v$f y =l 
-;k 5?xf-u>?ya^/U*©^7JU:3-;WiP*te 

[0 0 2 4] ±E*tt-f>*©«ffiffl7Jtt* 
iS!iAH»>J«adlD LTs 2 0 "Ctcfc^T 4 0 d y n / 
c mWTl=BiB-r*i&Ktf SStf. ff * L < It 2 5 ~4 
Odyn/crru *5Kff*L<»3 0-4 0 d y n/ 

c micnfi-rs. 2 o"cicfe(t*-r v^osasawjtfA 

Ody n/cm*iHA*fc» Bfi3MtfJft6tl«.i:3(£ 
fe»J, 3 Ody n/cm^Tlsl**:* -f>?©7'JVh 
KfrS©ttffltf*ffltl=*y«<7y> H^'* K© 
HR«E»k<ft.ys J6K2 5dyn/cm*T0« 
<£\ ^©fc^V^yyvh^y KfrS©tttH*a# 

[0 0 2 5] -f>*fl)«|IBKl*IBW*fe»(Ctti « 

<DS»7;I/P-Ji/S«x*7 1 /Wg. faSR7;l/+;i/x— 7" 
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(54) IMAGE FORMING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To form an image high in densityresolving power 
and glossiness by using a recording medium having a coating layer of a 
porous structure containing pigmenta binder and a cationic substance and 
ink having a specific range of surface tension. 

SOLUTION: In an ink jet recording methodwhen an electric signal is 
applied across electrodes 17-117-2 the (n) region of a thermal head 15 
generates heat suddenly and air bubbles are generated in the ink being 
in contact with this region. A meniscus 23 protrudes by the pressure 
thereof to emit ink 21 and recording small droplets 24 fly from an 
orifice 22 to a recording sheet 25 to form an image. At this timea 
recording medium wherein a coating layer having surface gloss and 
composed of a porous structure containing pigmenta binder and a cationic 
substance is provided on a base material is used and color ink with 
surface tension of 25-40dyne/cm is used Pref . the 75° mirror surface of 



the surface of the recording medium is set to 45% or more. 



CLAIMS 



[Claim (s)] 

[Claim l]In a method of making a glob of each color ink of 
cyanogenmagentaand yellow breathing out from an orifice of a recording 
head according to a record signalmaking it adhering to a recording 
mediumand performing image formationAn image formation method which is 
the porous structure containing paintsa binderand a cationic 
substanceand is characterized by using a recording medium provided with 
an enveloping layer which has surface gloss on a substrateand color ink 
which has surface tension in the range of 25 - 40 dyne/cm. 
[Claim 2]The image formation method according to claim 1 whose 75-degree 
specular gloss of a recording medium surface is not less than 45%. 
[Claim 3] The image formation method according to claim 1 with which 
paints are chosen from silica and basic magnesium carbonate. 
[Claim 4] The image formation method according to claim 1 to 3 whose 
substrate is paper. 

[Claim 5]The image formation method according to claim 1 whose cationic 
substance is cationic resin. 

[Claim 6] The image formation method according to claim 5 with which a 
cationic substance is chosen from polyallylaminepolyvinyl 
aminechitosanand those salts. 

[Claim 7] The image formation method according to claim 1 which an 
enveloping layer of a recording medium consists of the upper layer and a 
lower layerand the upper layer has glossand has the porous structure in 
which a lower layer contains paintsa binderand a cationic substance. 
[Claim 8] The image formation method according to claim 7 whose upper 
layer of an enveloping layer is at least one sort chosen from acrylic 
polymer latexconjugated diene system polymer latexand ethylene-vinyl 
acetate system polymer latex. 

[Claim 9] The image formation method according to claim 1 which has a 
compounding ratio of paints and a binder in the range of 10 / 1 - 1/2 by 
a weight reference. 

[Claim 10]The image formation method according to claim 9 which has a 
compounding ratio of paints and a binder in the range of 5 / 1 - 1/1 by 
a weight reference. 

[Claim 11] The image formation method according to claim 1 which has the 
content of a cationic substance in 0. 1 to 30% of the weight of a range 



in an enveloping layer. 

[Claim 12] The image formation method according to claim 1 which has the 
surface tension of color ink in the range of 30 - 40 dyne/cm. 
[Claim 13] The image formation method according to claim 1 which uses 
black ink which has surface tension in the range of 25 - 55 dyne/cm. 
[Claim 14] The image formation method according to claim 1 with which a 
liquid-medium ingredient of ink is composed by subject in water and 
water miscibility glycolsor glycol ether. 

[Claim 15] The image formation method according to claim 1 with which 
coloring matter of ink is chosen from a direct color and acid dye. 
[Claim 16] The image formation method according to claim 1 which performs 
image formation by having two or more orifices per color which carry out 
the regurgitation of the ink of each color at leastand making 
abbreviated coincidence breathe out two or more drops of ink droplets of 
the same color. 

[Claim 17] The image formation method according to claim 1 which carries 
out the regurgitation of the ink droplet of each color on frequency of 
not less than at least 3 kHz. 

[Claim 18] Claim 1 which carries out the regurgitation of the ink droplet 
of each color on frequency of the range of 5 kHz - 20 kHzor an image 
formation method given in 13. 

[Claim 19]Claim 1 whose maximum storage density of ink of each color is 
more than 6 nl(s)/mm 2 at leastor an image formation method given in 13. 
[Claim 20] Claim 1 which has the maximum storage density of ink of each 
color in the range of 7nl/mm 2 - 20 nl/mm 2 or an image formation method 
given in 13. 

[Claim 21] Claim 1 which performs regurgitation of ink by operation of 
thermal energyor an image formation method given in 13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Concentration of this invention is high and it 
is related with an image formation method suitable for providing the 
recorded image which was excellent in surface glossiness especially 
about the image formation method which can provide the picture which is 
high resolution. It is related with an image formation method suitable 
for providing the recorded image excellent in the water resisting 
property. 



[0002] 

[Description of the Prior Art]As a recording medium which forms a 
picture using the conventional ink jet recording methodThe recording 
form which provided the coating layer containing a water soluble binder 
like pulverizing silica and polyvinyl alcohol on the base paper as 
indicated to JP3-26665BThe glossy paper in which the coat which makes 
water soluble resin a subject was formed on opaque substratessuch as a 
synthetic paperhas been used as indicated to JP5-36237B. The cast-coated 
paper for ink jet recording which provided the coating layer which makes 
a binder silica with a subject in JP63-265680A by the cast method is 
indicated. 
[0003] 

[Problem (s) to be Solved by the Invention] In recent yearsthe more 
advanced and extensive characteristic is demanded also from the 
recording medium for ink jets with improvement in performances of an 
ink-jet recording devicesuch as improvement in the speed of recordand 
multiple-color-izing. Namelythe absorptance of (1) ink is 
highdesiccation of ink is already and the optical density of a thing (2) 
dot is higha dot — the circumference — not fading — things — ( — 
three — ) — dot shape — a perfect circle — near — the — the 
circumference — being smooth — things — ( — four — ) — solid one — 
printing — a part — a shade — nonuniformity — there is nothing — 
homogeneity — excelling — **** — things — ( — five — )even if unique 
ink adjoins each other and is printedA boundary is clearthe water 
resisting property of generating-blot (6) picturelightfastnessetc. are 
goodand it is mentioned that a picture is stable to a mothball and does 
not deteriorate in it. 

[0004]There is also a demand to forming in the surface the picture which 
has high gloss using an ink jet recording methodand the record sheet 
(glossy paper) which has surface gloss is also needed. 
[0005] The surface is a mat tone and coat paper given in JP3-26665B is 
lusterless. On the other handthe glossy paper of a statement can form 
high gloss and a high-concentration picture in JP5-36237B. Howeversince 
the surface is the resin coating of hydrophilic naturedesiccation of the 
ink adhering to the surface and fixing are slowthe printing unit is 
sticky forever and continuous recording has trouble. There is a problem 
that shade nonuniformity is generated in the solid printing unit since 
the rate of absorption of ink is slowor the water resisting property of 
a picture is missing since an ink absorbing layer is water solubility. 
[0006] Although the cast-coated paper for ink jets given in JP63-265680A 
is good desiccation of ink and in respect of f ixabilitythere is a 



problem in respect of the homogeneity of the blot (henceforth a boundary 
blot) in a boundary part waterproof [ of a picture ]and uniqueand a 
solid part. 

[0007] In the image formation method using the record sheet which has 
surface glossiness especial lyabout the defect of solid homogeneity who 
is a remarkable problemand the problem of a boundary blotMost 
examination for enough record sheets not being obtained although the 
trial improved from the direction of a record sheet has been 
accomplished convent ionallyand solving these problems from the field of 
the both sides of ink and a record sheet is not made. 
[0008]Thenit is providing the image formation method with which it is 
simultaneously satisfied of many above-mentioned demand characteristics 
with sufficient balanceand the purpose of this invention has especially 
high concentrationand is providing the image formation method which 
forms high resolution and a high gloss recorded image, it is in 
providing the image formation method which was suitable by the pictorial 
which does not generate problemssuch as a boundary blot and unevenness 
of a solid partalthough [ forming a picture ] it is high-definition. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained 
by the following this inventions. 

[0010]Namelyin a method of this invention making a glob of each color 
ink of cyanogenmagentaand yellow breathing out from an orifice of a 
recording head according to a record signalmaking it adhering to a 
recording mediumand performing image formationlt is the porous structure 
containing paintsa binderand a cationic substanceand is an image 
formation method using a recording medium provided with an enveloping 
layer which has surface gloss on a substrateand color ink which has 
surface tension in the range of 25 - 40 dyne/cm. 

[0011] This invention is not less than 45%and the 75-degree specular 
gloss of a recording medium surface paintslt is chosen from silica and 
basic magnesium carbonateand a substrate is papera cationic substance is 
cationic resin and a cationic substance includes being chosen from 
polyallylaminepolyvinyl aminechitosanand those salts. 
[0012] As for this inventionan enveloping layer of a recording medium 
consists of the upper layer and a lower layerand the upper layer has 
glosslt has the porous structure in which a lower layer contains paintsa 
binderand a cationic substanceand the upper layer of an enveloping layer 
includes that at least one sort chosen from acrylic polymer 
latexconjugated diene system polymer latexand ethylene-vinyl acetate 
system polymer latex is included. 



[0013] A compounding ratio of paints and a binder this invention by a 
weight reference 10 / the range of 1 - l/2It includes that it is in the 
range of 5 / 1 - 1/1 more preferablycontent of a cationic substance is 
in 0. 1 to 30% of the weight of a range in an enveloping layerand surface 
tension of color ink is in the range of 30 - 40 dyne/cm. 
[0014] Surface tension uses black ink in the range of 25 - 55 dyne/cm 
furthera liquid-medium ingredient of ink is composed by subject in water 
and water miscibility glycolsor glycol etherand this invention includes 
that coloring matter of ink is chosen from a direct color and acid dye. 
[0015] By making two or more drops of ink droplets of the same color 
breathe out simultaneouslyhave two or more orifices per color which 
carry out the regurgitation of the ink of each color at leastperform 
image formationand on frequency of not less than at least 3 kHz. An ink 
droplet of each color is preferably breathed out on frequency of the 
range of 5 kHz - 20 kHzAt leastthe maximum storage density of ink of 
each color is in the range of 7nl/mm 2 - 20 nl/mm 2 pref erablyand more 
than 6 nl(s)/mm 2 includes performing regurgitation of ink by operation 
of thermal energy. 
[0016] 

[Embodiment of the Invention] While examining the formation method of the 
picture which has high gloss on the surface which is equal to the film 
photo which used the ink jet recording methodin order to form the 
picture with which it is satisfied of the aforementioned military 
requirementthis invention persons find out that the following 
composition is importantand come to complete this invention. 

(i) Have a surface degree of brilliancy with it whose ink absorbing 
layer of a recording medium is the porous structure which becomes 
considering paints and a binder as a subject. [ specific ] 

(ii) An ink absorbing layer should contain the cationic substance as a 
fixing agent of a color. 

(iii) Adjust so' that a recording medium surface and ink have moderate 
NURE nature. 

[0017] (i) It is indispensable composition in order to attain high image 
densitythe degree of high glossand high-speed ink fixing. Since the ink 
absorbency of the recording medium itself is high as compared with the 
glossy paper of the type of JP5-36237Bit is effective in image 
qualitysuch as solid homogeneity and a boundary blot improving. If 
storage density becomes highits field of image quality is still 
insufficient, (ii) In order to raise the water resisting property of a 
pictureit is indispensable compos itionbut when the composition of (i) 
and (ii) are combinedbe in the tendency for the ink absorbency of a 



recording medium to fall and to reduce image quality, (iii) It is 
indispensable composition in order to solve the problem of the image 
quality which remains. 

[0018] According to the place in which this invention persons do 
knowledgethe problem of solid homogeneity or a boundary blot is a 
problem [ not only ] by ink absorbency shortage of a recording mediumbut 
a problem also in connection with the wettability of the ink and the 
record sheet surface adhering to a record sheet. Namelyin the portion in 
which solid printing in high density recording or record near it is made. 
Very small gap of the position to which an ink droplet reaches the 
record sheet surface as the wettability to the record sheet surface of 
ink is insufficient etc. become a cauself the ink droplets which are not 
established [ of the pixel which adjoined each other in the sheet 
surface ] will be in the state where it was gathered and isolated in the 
form connected irregularly [thru/or ] in tens of units and they see on a 
macro targetthe phenomenon which can serve as shade nonuniformity of the 
Records Department will happen. On the contrarywhen wettability is 
goodsince [ of an unestablished ink droplet ] all will be connected 
uniformly and will be in a state of aggregation mostlyit is visible 
[ the Records Department ] to a uniform statewithout generating shade 
nonuniformity. Howeveron the other handsince it happens by the boundary 
part recorded in the ink of the color in which these differs when 
wettability is too goodcolor mixture is generated and the problem of the 
boundary blot which becomes indistinct [ a boundary ] arises. As 
mentioned aboveeven if these problems advanced improvement only by the 
side of a recording mediumit turned out that it is a problem from which 
sufficient solution is hard to be obtained. 

[0019] The 75-degree specular gloss of at least one field of the surface 
glossiness recording medium said by this invention is not less than 45% 
of thing. The 75-degree specular gloss said here is a value measured 
based on JIS-Z-8741. 

[0020] To form the picture which has about the same surface gloss as a 
film photoas for the 75-degree specular glossit is desirable that it is 
not less than 65%and it is still more nearly required for the 20-degree 
specular gloss to be not less than 30% more preferably not less than 20%. 
[0021]Nextan example of a desirable embodiment is given and this 
invention is explained in more detail. 

[0022] It is characterized [ 1st ] by the recording medium used by this 
invention consisting of a coating layer provided on the substrate and 
the substrateand a coating layer is constituted mainly considering 
paints and a binder as a subject. 



[0023]As an example of paintssilicaaluminum silicatea magnesium 
silicatePlastic pigmentssuch as inorganic pigmentssuch as basic 
magnesium carbonatetalcclayHAODOROTA Lucitecalcium carbonatetitanium 
oxideand a zinc oxideand polyethylenepolystyreneand polyacrylateetc. are 
mentioned. In order to form the picture of high concentration and high 
resolutionit is preferred that one or more in the group of silica and 
basic magnesium carbonate of the above are included. 
[0024] As a binderpolyvinyl alcoholstarchcation-ized 
starchCaseingelatinan acrylic resinsodium alginatea polyvinyl 
pyrrol idoneWater soluble resinsuch as carboxymethyl cellulose and 
hydroxyethyl celluloseAcrylic polymer latexsuch as a polymer of acrylic 
ester or methacrylic acid esteror a copolymerVinyl system copolymer 
latexsuch as conjugated diene system copolymer latexsuch as carboxyl 
denaturationand an ethylene-vinyl acetate system copolymeretc. can be 
mentionedand these may be used independentlyrespectively and may be used 
combining two or more sorts. It is preferred to use polyvinyl 
alcoholcarboxymethyl celluloseacrylic polymer latexconjugated diene 
system copolymer latexand an ethylene-vinyl acetate system copolymer 
among the above-mentioned binders at the point of reconciling image 
concentrationand ink absorbency and a degree of brilliancy. 
[0025] In this inventiona coating layer may also contain cross linking 
agentssuch as melamine resinglyoxaland an isocyanatea surface-active 
agent and a defoaming agentan antioxidanta fluorescent brighteneran 
ultraviolet ray absorbenta dispersing agenta viscosity controlling 
agentPH regulatoran antifungal agenta plasticizeretc. if needed further. 
[0026] It is a weight ratioand 10/of desirable ratios of paints and a 
binder are depended 1 - l/2and the ranges of them are 5/1-1/1 
preferably. If there is more quantity of paints than a mentioned 
rangethe intensity of a coating layer will become lowand if there is too 
much quantity of a binder converselyink absorbency will fall and it will 
be easy to generate beading and a boundary blot. 

[0027] In this inventiona coating layer contains the cation substance as 
a fixing agent of a color further. As these cation 
substancespolyallylamine and its salt (for examplehydrochloride) a 
polyamine sulfone and its salt (for examplehydrochloride) polyvinyl amine 
and its salt (for examplehydrochloride) chitosanits salt (for 
exampleacetate)etc. can be mentionedfor example. A copolymer with the 
monomer of the independence of the monomer illustrated to the following 
which has a cationic groupor others! Dimethylamino ethyl 
acrylateDimethylaminoethyl methacrylatediethylamino ethyl 
acrylateDiethylaminoethyl methacrylatemethylethylamino ethyl 



acrylateMethylethylamino ethyl methacrylatedimethylamino styreneA 
copolymer with the monomer of the independence of the monomer which has 
1 - tertiary amine thru/or a quarternary-ammonium-salt group in side 
chainssuch as diethylamino styrenemethylethylamino styreneand the 4th 
class-ized compound of itsor othersetc. may cation-ize some 
aforementioned binder resin usable. Specif icallythe copolymer of vinyl 
pyrrolidone and the 4th class of amino alkyl alkylate saltthe copolymer 
of acrylamide and the 4th class of aminomethyl acrylamide saltetc. can 
be mentioned. It cannot be overemphasized that it is not limited to 
these compoundsof course. If the polymeric material and the cationic 
polymeric material which were mentioned above are water solubilitythey 
are perfectbut you may be latex and a dispersing element like an 
emulsion. Since conflicting and dividing in the above-mentioned cationic 
substanceand using polyallylaminepolyvinyl aminechitosanand those salts 
can give a water resisting property to a pictureit is preferred. 
[0028]The content of a cationic substance is 2 to 20% of the weight of a 
range more preferably 0. 1 to 30% of the weight all over an ink absorbing 
layer. 

[0029] It is usable in that by which the substrate made the subject 
chemical pulpsizing compoundand loading material which are represented 
by LBKPNBKPetc. used other paper-making auxiliary agents if neededand 
paper making was carried out with the conventional method. As pulpwood 
usedmechanical pulp and used paper regenerated pulp may be used 
togetherand these may be made into a subject. As a sizing compoundrosin 
sizean alkyl ketene dimeran alkenyl succinic anhydridepetroleum resin 
system sizeepichlorohydrinacrylamideetc. are mentioned. As a loading 
materialcalcium carbonatekaolintalca titanium dioxideetc. are mentioned. 
Polyethylene terephthalatediacetatetriacetateA film or a board etc. 
which consists of transparent or opaque plasticssuch as 
cellophanecelluloidpolycarbonatepolyimidepolyvinyl 
chloridepolyvinylidene chloridepolyacrylatepolyethyleneand 
polypropylenecan be used. 

[0030] In creating the recording medium used by this inventionf irstsaid 
constituent for enveloping layer formation is dissolved or distributed 
to wateralcoholor other suitable organic solvents with other additive 
agents as occasion demandsand coating liquid is adjusted. A coating 
layer is provided one layer or more than two-layer using the 
aforementioned material on a substrate. 

[0031]For examplecoating of the obtained coating liquid is carried out 
to a base material surface by the roll coater methodthe braid coating- 
machine methodthe air knife coating-machine methodthe gate roll coater 



methodthe bar coating-machine methodthe size press methodspray coating 
methodthe photogravure coating-machine methodthe curtain coating-machine 
methodetc. In providing two or more coating layersafter carrying out 
coating of the 1st layer by the above-mentioned methodand drying with a 
conventional methodit applies the above-mentioned coating liquid on the 
1st layer. 

[0032] In this inventionafter doing in this way and carrying out coating 
of the coating liquid to a base material surfaceit is preferred to carry 
out ferrotyping of the upper layer (outermost layer) using the above- 
mentioned coating layer componentand to provide a desired coating layer. 
[0033]As a method of carrying out ferrotypingby the above-mentioned 
method other than cast coat methodcoating and after dryingthe method of 
using a super calendergloss calenderetc. is mentioned in coating liquid. 
In order to form the recording medium which is excellent in a degree of 
brilliancyand is excellent in ink jet recording suitabilitysuch as ink 
absorbencycast coat method is most suitable. 

[0034] The range of a coating amount of 3 - 40 g/m 2 is preferred at dry 
weight. The wet cast method for sticking a humid coating layer to the 
heating machined surface which has a mirror plane by pressureand 
performing ferrotyping to it as a cast methodfor exampleOnce drying a 
humid coating layerthe RIWETT0 cast method for being stuck to the 
heating machined surface which plasticizes according to re-humidity and 
has a mirror plane by pressureand performing ferrotypingthe gel-cast 
method stuck to the heating machined surface which makes a humid coating 
surface the gel state and has a mirror plane by pressureetc. can be used. 
[0035] When using the cast methodit constitutes from the paintsbinderand 
cationic substance which mentioned the lower layer abovelt is preferred 
from viewpoints of ink absorbency etc. to make the upper layer into 
porous structure using the latex chosen from acrylic polymer 
latexconjugated diene system polymer latexand ethylene-vinyl acetate 
system polymer latex. 

[0036]The 2nd feature of the image formation method of this invention 
has surface tension in recording on the above-mentioned recording medium 
using the color ink (yellowmagentacyanogen) which is in the range of 30 
- 40 dyne/cm preferably 25 to 40 dyne/cm. When this surface tension uses 
the color ink beyond 40 dyne/cmeven if it uses the recording medium of 
this inventionbeading occurs notably. Although the picture without 
generating of beading by surface tension being less than 25 dynes/cm is 
acquireda boundary blot occurs. 

[0037]About black inkit is not this limitation and that surface tension 
can use the thing in the range of 25 - 55 dyne/cm according to a 



military requirement. 

[0038] The surface tension said by this invention is the value measured 
in 25 **. 

[0039] The ink used for this invention uses the liquid medium for 
dissolving or disassembling the coloring matter and this coloring matter 
for forming an image as an essential ingredientif neededadds various 
kinds of dispersing agentsa surface-active agenta viscosity controlling 
agenta specific resistance modifierpH modifieran antifungal agentthe 
dissolution (or distribution) stabilizing agent of coloring 
matteretc. and is adjusted. 

[0040]As coloring matter used for inkalthough a direct coloracid dyea 
basic stainreactive dyea food colora disperse dyefat dyevarious 
paintsetc. are mentionedit is preferred to use a direct color and acid 
dye also in this in respect of the color enhancement of a pictureand 
lightfastness. 

[0041]Although the content of such coloring matter is determined 
depending on the characteristic etc. which are required of the kind of 
liquid-medium ingredientand inkinto inkit is preferably used at 1 to 10% 
of the weight of a rate about 0. 1 to 20% of the weight. 
[0042]As a liquid medium of the ink used for this inventioncan mention 
the mixed solvent of water or waterand a water soluble organic 
solventand especially a suitable thinglt is a mixed solvent of water and 
a water soluble organic solventand the water miscibility glycols or 
glycol ether which has a dry preventive effect of ink as a water soluble 
organic solvent is contained. 

[0043]As a water soluble organic solvent usable to the ink concerning 
this inventionAlkyl alcoholsuch as methanolethanolisopropyl alcoholand 
n-butanol; DimethylformamideAmidesuch as dimethylacetamide; Ketonesuch 
as acetone and acetone alcoholKeto alcohol; Ethylene glycolpropylene 
glycoltriethylene glycolThiodiglycola diethylene glycol 1 and 26- 
hexanetriolalkylene-glycols [such as a polyethylene glycol] ; — 
glycerin; — (**) — ethylene glycol monomethyl (or ethyl) ether. The 
alkyl ether of polyhydric alcoholsuch as triethylene glycol mono (or JI) 
methyl (or ethyl) ether; sulfolanen-methyl-2-pyrrolidoneland 3-********- 
2-imidazolidinone etc. are mentionedand these one or more sorts are used. 
[0044]Using the above-mentioned materialthe ink concerning this 
invention adds a surface-active agent etc. if neededand is adjusted to 
said predetermined surface tension. 

[0045] As a surface-active agentpolyoxyethylene-alkyl-ether ; 
polyoxyethylene nonylphenyl ethersuch as polyoxyethylene lauryl ether 
and polyoxyethylene cetyl etherPolyoxyethylene alkyl phenyl ethersuch as 



polyoxyethylene octylphenyl ether; Sorbitan mono- olateSorbitan fatty 
acid ester speciessuch as sorbitan tristearatel Glyceryl 
monostearateGlycerine fatty acid esterssuch as glyceryl mono- olate; 
Polyoxyethylene alkylamine. Polyoxyethylene alkylamide and 
polyoxyethylene fatty acid ester. Polyglyceryl fatty acid ester and 
propylene glycol fatty acid ester. Pentaerythritol fatty acid 
esteracetylene glycolacetylene alcoholThey are mentioned by nonionic 
surfactantssuch as a f luorochemical surfactantand besides theseAnionic 
detergentssuch as alkyl sulf atepolyoxyethylene-alkyl-ether sulfatea 
polyoxyethylene-alkyl-ether phosphatealkylbenzene sulfonateand alkyl 
sulfo-succinatea benzalkonium chlorideAlthough cationic surfactantssuch 
as quarternary ammonium salt of Sept lies trimethylammonium chloridecan 
be mentionedof courseit is not limited to these. As a desirable 
thingacetylene glycol and acetylene alcohol are especially mentioned in 
the above. 

[0046] Although the ink of a statement is mentioned to JP63-139964A as an 
example of the ink containing the above-mentioned acetylene glycol and 
acetylene alcoholThe range with preferred surface tension of the ink 
indicated in this gazette is 35 - 65 dyne/cmand differs from the range 
of the suitable surface tension of the ink of this invention in part. 
Thusin this inventionby recording on the recording medium which has 
characteristic composition using the ink which has the surface tension 
of the specific rangeit excelled in the solid .homogeneity which was not 
able to be attained conventionallygenerating of the boundary blot was 
suppressedand formation of the high-definition surface glossiness 
picture was enabled. 

[0047]The ink jet recording method used by this inventionAs long as it 
is a method which makes it secede from ink more effectively than a 
nozzleand can give ink to the recording medium which is a range 
objectwhat kind of method may be usedbut by the method especially 
indicated to JP54-59936A. The ink which received the operation of 
thermal energy produces a rapid volume changeand the inkjet method which 
makes ink breathe out from a nozzle can be effectively used according to 
the applied force by this change of state. 

[0048] The ink- jet recording device of a suitable example for the ink jet 
recording method of this invention is explained below. The example of a 
head configuration which is the principal part of the device is shown in 
drawing 1 drawing 2 and drawing 3 . 

[0049]The head 13 is obtained by pasting up the exothermic head 15 
(although the head is shown by a diagramnot limited to this) used for 
thermal recording in the glass and ceramics which have the slot 14 which 



lets ink passor a plastic sheet. The exothermic head 15 consists of the 
good substrate 20 of heat dissipation naturesuch as the heating resistor 
layer 18 formed with the protective film 16 formed with silicon oxide 
etc. the aluminum electrode 17-117-2Nichromeetc. the accumulation layer 
19and alumina. 

[0050]The ink 21 is coming to the regurgitation orifice (micropore) 
22and forms the meniscus 23 with the pressure P. 

[0051] If an electrical signal gazette is added to the electrode 17-1 and 
17-2 nowthe field shown by n of the exothermic head 15 will generate 
heat rapidlylt is generated by air bubbles in the ink 21 which has 
touched herethe meniscus 23 projects by the pressureand the ink 21 
breathes outand from the orifice 22it becomes the record glob 24 and 
flies toward the record sheet 25. The outline view of the multi head 
which put in order many heads shown in drawing 1 is shown in drawing 3 . 
This multi head sticks the same exothermic head 28 as the glass plate 27 
which has the multi-slot 26and the thing explained to drawing l and is 
manufactured. 

[0052] Drawing 1 is a sectional view of the head 13 along an ink 
passageand drawing 2 is a cutting plane in the A-B line of drawing 1 . 
[0053] One example of the ink- jet recording device incorporating this 
head is shown in drawing 4 . In drawing 4 61 is a braid as a wiping 
memberand the end is held by a braid attachment componentturns into a 
fixed endand makes the gestalt of a cantilever. The braid 61 is held 
with the gestalt which it was allocated by the position which adjoined 
the record section by the recording headand was projected in the moving 
trucking of a recording head in this example. 62 is a capit is allocated 
in the home position which adjoins the braid 61moves in the direction 
vertical to the move direction of a recording headcontacts a discharge 
opening surfaceand is provided with the composition which caps. Further 
63 is an ink absorber which adjoins the braid 61 and is formedand is 
held like the braid 61 with the gestalt projected in the moving trucking 
of a recording head. The regurgitation recovering part 64 is constituted 
by the above-mentioned braid 61the cap 62and the absorber 63and removal 
of moisturedustetc. is performed to an ink discharge opening face by the 
braid 61 and the absorber 63. 

[0054] The recording head which records on the recording medium which 
counters the discharge opening surface which 65 has a regurgitation 
energy generation means and allotted the delivery by breathing out 
inkand 66 are the carriages for carrying the recording head 65 and 
moving the recording head 65. The carriage 66 engaged with the guide 
shaft 67 slidablyand has connected some carriages 66 with the belt 69 



driven by the motor 68 (un-illustrating) . Therebythe carriage 66 becomes 
movable [ which met the guide shaft 67 land becomes movable [ the record 
section by the recording head 65and its adjoining field ]. 
[0055]A feeding part for 51 to insert a recording medium and 52 are 
paper feed rollers driven by an unillustrated motor. Paper is delivered 
via the paper ejecting roller 53 as a recording medium is fed to the 
discharge opening surface of a recording headand the position which 
counters by these composition and record advances by it. 
[0056]When the recording head 65 returns to a home position by the end 
of recordetc. in the above-mentioned compositionthe cap 62 of the head 
recovering part 64 is evacuated from the moving trucking of the 
recording head 65but the braid 61 is projected in moving trucking. As a 
resultwiping of the discharge opening surface of the recording head 65 
is carried out. When the cap 62 caps in contact with the projection side 
of the recording head 65the cap 62 moves so that it may project in the 
moving trucking of a recording head. 

[0057] When the recording head 65 moves to a recording start position 
from a home positionthe cap 62 and the braid 61 are in the same position 
as the position at the time of wiping mentioned above. As a resultalso 
in this movementwiping of the discharge opening surface of the recording 
head 65 is carried out. 

[0058] Movement at the home position of an above-mentioned recording head 
moves to the home position which adjoined the record section at the 
predetermined intervalsnot only the time of the end of recordand 
regurgitation recovery but while moving in the record section for record 
of a recording headand the above-mentioned wiping is performed with this 
movement. 

[0059]As already statedin forming the recorded image which is excellent 
in surface gloss using an ink jet recording. methodespecially this 
invention makes it the key objective to solve the shade nonuniformity of 
the solid part generated with improvement in the speed of 
recorddensif icationand colorizationand the problem of a boundary blot. 
Thereforesuch a problem is not so remarkable in record of a low speed or 
low density. The ink jet recording method with effective this 
inventionlt is a color ink jet record method which records preferably 
not less than at least 3 kHz with the drive frequency of the range of 5 
kHz - 20 kHz by making the glob of each color ink breathe out from the 
orifice of a recording headlt has two or more orifices per color which 
carry out the regurgitation of the ink of each color at leastabbreviated 
— it is a record method [ ink droplet / of the same color ] using the 
ink-jet recording device in which the two or more drop regurgitation is 



possible simultaneouslyand the maximum storage density of further the 
ink monochrome of each color of more than 6 nl(s)/mm 2 is an ink jet 
recording method which is the range of 7nl/mm 2 - 20 nl/mm 2 preferably. 
[0060] The volume of the ink droplet breathed out by the maximum dot 
number of the monochrome ink droplet which is made to adhere per unit 
area at the time of using the recording systemand in which it deals is 
multiplied by the maximum storage density said by this invention. 
[0061] 

[Example]An example explains this invention still in detail below. As 
long as there is no notice especiallythere is a weight reference among a 
sentence with a part or %. 

[0062] (Preparation of the recording media 1-3) After mixing and carrying 
out beating of 90 copies of LBKP(s)and ten copies of NBKP(s) as stock 
pulpten copies of kaolin (product made from Tsuchiya kaolin) 0.1 copy of 
alkenyl succinic anhydrideand 0. 2 copy of cation-ized starch are 
blendedBasis weight 72g/m 2 and the record stencil paper for Stockigt- 
sizing-degree 10 seconds were milled with the conventional method. After 
applying the coating liquid for enveloping layer formation of the 
following presentation (1) using a wire bar so that it may become 10 
g/m 2 with a dry coating amount on stencil paperAfter drying for 5 
minutes at 100 ** and forming an under coata wire bar is used for the 
coating liquid for cast layer formation of the following presentation 
(2) It applied at a rate of 5 g/m 2 with the dry coating amountwhile the 
tunic was in the damp or wet conditionit was stuck to the stainless 
steel roll heated at 120 ** by pressureand driedand the recording medium 
used by this invention was prepared. 
[0063] 

15 copies of 100 copies of coating liquid (1) presentation medium 1 and 
silica (trade name: SAIRISHIA 440product made from Fuji SHIRISHIA) 
polyvinyl alcohol (trade name-VA-117Kuraray make) poly allylamine 
hydrochloride (trade name-AAHCl-3L. ) The Nittobo ten copy andwater 875 
copies Copolymer [ of 15 copies of 100 copies of medium 2 and basic 
magnesium carbonate (made by Tokuyama Soda) and polyvinyl alcohol (trade 
name-VA-117Kuraray make) monoallyl amine / dimethylamine 
hydrochloride ] . Copies [ Ten ] (Trade Name-AA-Dll-HClNittobo Make) - 
Water 975-Copy Medium 3 and Silica (Trade Name: — Ms. KASHIRU P-78D. ) 
Ten copies of 15 copies of product 100 copy and made from Mizusawa 
chemicalsand polyvinyl alcohol (trade name-VA-117Kuraray make) 
polyallylamines (trade name-AA-10CNittobo make) and water 975 
copies [0064] 

Coating liquid (2) presentation Medium 1 and low density polyethylene 



resin 50 copies (trade name'. CHEMIPEARL M-200product made from the 
Mitsui petrochemistry) 

- 50 (solid content) copies of ionomer resin seven-copy (trade name: 
CHEMIPEARL SA-100product made from the Mitsui petrochemistry) and 
alumina sols (trade name: 520product made from the Nissan chemicals) and 
calcium stearate three copy andwater 490 copies Medium 2 and ethylene- 
vinylacetate copolymer resin . Copies [ 50 ] (Trade Name: Flowback 
Q16079NProduct made from Iron-Manufacture Chemicals) 

- alumina sol (trade name: 520product made from the Nissan chemicals) — 
50 (solid content) copy and carboxymethyl cellulose 25 copy (trade name: 

- MET0R0ZU — 60 SH) The product made from the Shin-etsu chemicals and 
calcium stearate five copy andwater 475 copies Medium 3 and polyamide 
resin 50 copies (trade name: Toin thermostat tuck SK-lTokyo Printing Ink 
Mfg. make) 

- The coating liquid of a presentation of the 482 copies (preparation of 
media 4 and 5) of 50 (solid content) copies of styrene-butadiene-rubber 
15-copy (trade name: JSR6619Japan Synthetic Rubber make) and alumina 
sols (trade name: 520product made from Nissan chemicals) and lead 
stearate three copy andand water followingOn stencil paperapply so that 
it may become 10 g/m 2 by a dry solid by an applicatorand it ranks 
secondWhile it processed in the 10% solution of formic acid calcium and 
the coat was in the damp or wet conditionthe recording media 4 and 5 
which are stuck to the stainless steel roll heated at 100 ** by 
pressuredryand have a specular gloss on the surface and which are used 
by this invention were obtained. 

[0065] 

(Coating liquid composition) 

10 copies of 10 copies of 60 copies of medium 4 and pulverizing silica 
(trade name: Ms. KASHIRU P-78Dproduct made from Mizusawa chemicals) and 
polyvinyl alcohol (trade name-VA117Kuraray make) styrene butadiene latex 
(made in **** Naugatuck) polyallylamine (trade name-AA-10C. ) What 
changed the pulverizing silica of the Nitto Boseki 20 copy andandl water 
900-copy medium 5 medium 4 into silica (trade name: SAIRISHIA 440product 
made from Fuji SHIRISHIA). 

[0066] By the same method as the medium 6 medium lafter applying the 
paint for finishing coat formation after forming an under coat and 
drying by a publicly known method conventionally for 20 minutes at 60 
**the recording medium which is processed with the super calender heated 
at 80 **and is used by this invention was prepared. 
[0067] (Preparation of the medium for comparison) 

From the coating liquid (1) of the medium 7 medium lit prepared like the 



medium 1 except having removed polyallylamine. 

[0068]What provided only the under coat of the medium 8 medium 1. 
[0069]As medium 9 substrateusing the white polyethylene terephthalate 
film (trade name: MERINEKKUSUproduct made from ICI) it applied on the 
substrateand it dried for 3 minutes and the coating liquid of the 
following presentation was formed at the temperature of 100 ** so that a 
dry coating amount might become 10 g/m 2 . 
[0070] 

(Coating liquid composition) 

- To the recording medium of the 100 copies of polyvinyl alcohol (trade 
name-VA-217 Kuraray make) and water 900-copy above. The ink- jet recording 
device which makes ink foam with thermal energy and makes ink breathe 
out performed color recording by the following condition using this 
invention of the following presentationand the ink for comparison. The 
combination of the recording medium used for record and ink was 
indicated to Table 1. 

[0071]Eight copies of ink. a presentation and color four copy andglycerin 
six copy andthiodiglycol six copy and and ureathe acetylene glycol 
(trade name: SAFI Norian 104Nissin Chemical make) x sectionand the water 
76-x section [0072]Color Y:. C. I. direct yellow #86M:. C. I. acid red 
#23C:. C. I. direct blue #199Bk:. C. I. food black #2 ink A:. x= 
0. 3surface tension =46~dyne [/cm ] ink B:x=lsurface tension =29 dyne/cm 
ink C:x=3surface tension =26 dyne/cm ink D:x=10surface tension =21 
dyne/cm ink E:x=lsurface tension =31 dyne/cmlt replaces with acetylene 
glycol and acetylene alcohol (trade name: SAFI Norian 61Nissin Chemical 
make) is used. 

[0073]Ink F:x=l. 5surface tension = it replaces with 33 dynes [ cm ] /and 
acetylene glycoland polyoxyethylene nonylphenyl ether (trade name: noy 
gene EA-50product made from the first chemicals) is used. 
[0074]Ink G: Acetylene glycol X=0. 4 and surface tension =42 dyne/cm ink 
H: acetylene glycol X=0. 6surface tension = 38 dynes/cm [0075] Recording 
condition regurgitation frequency : Capacity of a 5-kHz discharged 
liquid drop : 50pl storage density : The maximum storage density of 
360DPI monochrome : The following items [ sample / which was 10 nl/mm 2 
obtained / color-print ] were evaluated. 
[0076] (Evaluation criteria) 

(1) The image concentration of the black (Bk) of the printing quality 
which carried out solid printing using the recorder of the image 
concentration above was evaluated using Macbeth densimeter RD-918when 
other. 

[0077] (2) Image unevenness evaluated the following dyadic eye. 



(i) In the black of the printing quality which carried out solid 
printing using the recorder of the solid homogeneity 
aboveyellowmagentacyanogenredgreenand the solid printing unit of each 
blueWhat can check shade nonuniformity for what shade nonuniformity is 
not accepted to also viewing from the distance for which Oprinting 
qualityand an eye were detached 25 cm was made into x. Although it could 
not check in the printing unit of blackyellowmagentaand the monochrome 
ink of cyanogenwhat shade nonuniformity is accepted to in the redthe 
greenand the blue part which are the mixed colors of two monochrome ink 
was made into **. 

(ii) In the redthe greenand the solid printing unit that each blue 
adjoins which are the mixed colors of two monochrome ink of the printing 
quality which carried out solid printing using the recorder of the 
boundary blot aboveThe thing of x and its medium was made into ** for 
what 0 and color mixture occur and cannot recognize as one line what can 
check a boundary line vividly by viewing from distance which detached 
printing quality and an eye 25 cm. 

[0078] (3) 75 degrees based on JIS-Z-8741 and 20-degree specular gloss of 
the white part of a surface degree-of -brilliancy medium were measured 
using digital deflection glossmeter UGV-5D (made by Suga Test 
Instruments) . 

[0079] (4) On the character printed using the recorder of the waterproof 
aboveone drop of water is hung downnatural seasoning was carried out by 
the syringeand viewing estimated. What does not produce the flow of a 
picture was made into 0. moreover — not producing the flow of a picture 
— further — a character — also growing fat — what is not generated 
was made into 0. The thing of the other level was taken as x. 
[0080] (5) Overall evaluation 0 : what all the evaluation result is 
excellent inor applies to it. 

**: That in which a degree of brilliancy is inferior although it is 
equivalent to A. 

x: What has one or more things which are inferior in addition to a 
degree of brilliancy in one of evaluation results. 

[0081] The evaluation result was summarized and it was shown in Table 1. 

[0082] 

[Table 1] 



[0083] 

[Effect of the Invention]As explained aboveby this inventionoptical 
density is highformation of the recorded image which formation of a 



high-definition and high definition picture is not only possiblebut was 
excellent in the water resisting property is possibleand formation of 
the recorded image which has high gloss on the surface which is equal to 
a film photo was still attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the head section of 
an ink-jet recording device. 

[Drawing 2] It is a cross-sectional view of the head section of an ink- 
jet recording device. 

[Drawing 3] It is an appearance perspective view of the head which multi- 
ized the head shown in drawing 1 . 

[Drawing 4] It is a perspective view showing an example of an ink-jet 
recording device. 
[Description of Notations] 

13 Head 

14 Slot 

15 Exothermic head 

16 Protective film 
17-1 and 17-2 Electrode 

18 Heating resistor layer 

19 Accumulation layer 

20 Substrate 

21 Ink 

22 Orifice 

23 Meniscus 

24 Record glob 

25 Record sheet 

26 Multi-slot 

27 Glass plate 

28 Exothermic head 

51 Feeding part 

52 Paper feed roller 

53 Paper ejecting roller 

61 Wiping member 

62 Cap 

63 Ink absorber 

64 Regurgitation recovering part 



65 Recording head 

66 Carriage 

67 Guide shaft 

68 Motor 

69 Belt 
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2 — f = #v u vv ymtf&vf stu c*i6© 1 auju: 

[0 0 4 4] **W(cfiR*'fVftt» ±l3<Z)*ffi£ffl^ 
Ts El£MU:Ki:TIIB9ttiM%SIIlLT t fflEHf 

[0 0 4 5] JUBSfflWiLTtt, *'J**->I^UV 
^■J'JiUx-^k sK'J^+S/x^UV-b^/Ux-x/b 
^<D#'J**->X5 1 UV7;U*;kx— r;|/SR : 
->x? 1 u>yxyU7ix;Ux-7 1 ;k tfUJ+S/x^b 
x x/H-rJWP©<K 'J tf*->x* UV7 7 
;U*/b7xx/i/x-7 1 ;U!l ; y/UtT*vt/*u- K 
v;Uf* > h y 7f7 u- v/utf * >«ix 
t^I/S; T'y-b'J/l^/XTv'U-k ^'U-byyHE/ 
h*iO^U-b'J VBBBfiKx^ryba ; #y***> 
xf-uv7 7 /U*;U7 7 = >m #u**S/x^l/>7 , ;U* 
;l/75KH» #y^5/x*UVfliffi»x*r/l/SI, <K 
y ?y -b 'J >BITOxxx;HI> 7p u y<f<) p-;u 

fliBSMxXx;U«> ^y£x'J7.'J h-MgflfiKxXx 

;b& 7-tr^u>^'JP-;k 7 , -b7*u>7;kP-/k 

7 y ^^^sgttf J^CD^f * VttWEStWJfcW 6 
tu C#l6«*Mcti, 7JU+JWSHW. 

;l/+/bx-x;b'J VlH 7 , /U*;I^CV-BVXlU7*> 
ti*x 7-b5 1 u>^'Jp-;i/Stf7'-b^b>7 7 ;UP-;u 

[0 0 4 6] ±IEC07 7 -b?-U>^ l JP-;k 7-b^UV 
Tll^-iV^^t^yCOmtLTit. ISMS 6 3 
- 1 3 9 9 6 4*£$gKf3fWK V^W6tl^A\ 



3 5~6 5dyne/cm?8oT, *S5WO'f>^© 
^&«IIi»a©ttBi:tt-WSta*. E©«fc3lc*» 

[0 0 4 7] **WPflWr*-f V^-^x v HBtt&S 

-rv*£/x;uj:y»*BiEiiiK*#Tx «8#? 

»BBB 54-59936*45 

fc-r v * ^ ft«a*BB«k** I:. - vtosmiK <fc * 

5>xy h^tt^lcffifflT* 
[0 0 4 8] fcfg^tfK V?v>i y HB«£»fcffas& 

-fljaKv^xy f.E«»«*WTtEKwr5. *© 

[0049] 'Sy K1 3li-fV?£ffi?"3M 4£St3 
15=77.. t7S*«tt?7W»*iW. MMBfli 
lcffl^6ti*5M»^y Ki 5 (HW\y KtfiKSftT 

#6ti§o K1 5tt«<b5'yav*TJB»SMr*i 

^«H)i1 6, 7;U = X7^S®1 7- K 1 7-2 s 
x^p^9-p»«**i*SHftaStft«l 8. C»Uil 
9. 7;U5^<W)tt»tt©ai'«E2 0J:y»oTl.'»" 

[0 0 5 0] ^>52 1WJ7^ («fL) 2 

2$-^ : •5^5Tfc , ;. E*PKJ;yp t =x*^2 3*»aL 

[005 1]^ 1117-K 17-2 iClMfl^li 
a^DOibSt, RJHKNy K1 5©n-P5K**l*»«tfil 

U ^CDE7JTp«-7*X2 3!b^tUU -fV^2 1 fl« 
RtaiU *y7-fX2 2j;yfBg'h5iS2 4<!:fey, IB^ 
H 2 5 IEIrH&^TJRST*. B 3 iCliU 1 \zmt^ 

^y Kl*7;l^3»2 6^*^5**5 X«2 7 1. ■ i 
KKWLfcti©i:WH»!l:««^y K2 8*W»LT«ft 

[0 0 5 2] fSis BUM. -rv^SBSfcSBofc'Ny Ki 
3 (7)»T®il1?S l J s H 2 1 <D A - B Hg^W^JBril"? 

[0 0 5 3] H41C. W5A»;h'S, ffi^A/ZcfV 
^3?iyhBWW<!>1fl*sr. H4fc£^T, 6 1 
li7>rt>-9'g|3« < t: LTW7U- K?»»J, tO-mt 

y?lsjS-<mm*rj:to 7U- K6 1 (4E«^y K(E 
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s c 6 2 1** + y U x 7 u- K 6 i fcHWt * * 
ii&^iRii^iiiLTttaipactagu 

fT3«lS*«l**. EE 6 3H7[y~ K6 1 IEB8JLT 

ittajis]asP6 4#*dwrtu 7u- K6 i stmiRft6 

ttSo 

[0 0 5 4] 6 5ttRtffli*;U*-5ft£#a**U tt 

U LTE«*tf 5E8K-y H\ 6 6 ttlBS^v K 6 5 * 
fftt L Tf y F 6 5 <0»«i*ff 5 »<0* + 'J y ST 

&So + + u y 5? 6 6 tt#-r KM 6 7 tnmw&fc9& 

U *+'Jyv ; 6 6<D-gi5ti : E-^6 8tCctoTIEill* 

tis^u h 6 9 t&M (*mm) lti^. ctucfcy 

U y -76 6 ttjff-f KM 6 7 fcjB-afclMBitf RTfg£& 
y» IB^y K6 5(C«fc*SB»S«atf*«)l«»Lfc* 
$©&S)tfRrtB<!:fcSo 
[0 0 5 5] 5 1 l*IBfl^*»Ar«a4)tt*H& 5 

2 tt^iaso^ - * k * y mm* tisttss y p - 5 

[0 0 5 6] ±K*MMca5^TK»'Ny K6 5#1B«$ 

+ -V y 76 21*13^ y K6 5©&»l$£Egfr6jIj8LT 
l^fctf, 7U-K6 1 ttlMMHS+lcSSttl LTV*. C 

IB^y K6 5©ttffiPE#7-f fcfVT^h. 
So ft* * + y7 , 6 2tfKS'vy K6 5©£itiEfcS8 

[0 0 5 7] IBU'Sy K6 5 tf*-A<K5>->3 V»SB 

spjtees'N^ftr * + y 7 e 2 ai? ? u- k 

6 1 W:±$Lfr7^fcV7l$©<jm<hl^-©fiMKa5 
[0 0 5 8] ±3©t3^ / \ y FOl-A^a^W 

^tbi*, iaa»7i^p'«:aiaffl««*»yT*<, tss^s 

y K3(?IB«©*©IB«««*»H|-r*MKm3£©IB.PIIT 

ai» (i) mm 
mm 

• Wto -CUBA '■V'fVS'T *4 0 

• # 'J 7 U (j&p n n£ : 

• 7k 
&tt2 



IB^flStcKJg Lfc*-i.*v>-> 3 U £©& 

■Mcffo T±I37 <T If > SWrtotl*. 
[0 0 5 9] OlciaKfc«fcdK. *5S93tt, *BB 

TSM"rStc$fcy^ fB^WiSilfL SffilHL £5- 

h £«rwiav. ** Wfl%*«?a5 * -r v * -7 i y 

hIBS*S»iv 'J>4<£fc3KHzJM±, »SL<tt5 
KHz~20KHz ©ttH©BIWB»RT*#fe'l'>*© 

jjxasiaa^y k©* y 7* xfrSttai*-aTie»*ff 

ft©^v**RtaiTs:a-y7-rx*i asfcy 2o&± 
*u *n«iEHfe©'fvf a*2afi(±ttffiRii6a'r 

>77xy hK«B«*ffll*fclB*&jfcT*SoT\ E 

*ft©*v**fe©«*e»ss#6n i/mm2 

JJ<±, 5f$L<l47n l/mm2 ~2 0n I /mm2 © 
fSHTS £> -f V -7 17 h ia§3K6T» *. 

[0 0 6 0] fSS, *aw?w5«*E«*et»4» ^© 

[006 1] 

y»ts*T**. 

[0062] (fB^iift 1 ~ 3 0>WW JR»/ \VU7<t L 
TLBKP9 035, NBKP 1 0g|5£)g£U PPIBLfc 

^> **y v (±a**y v«) 1 ogp, 7;u^--;u^ 

^LTs »StcJ:y*Hi7 2g/m2 % ^thtf-f 

x* i o »©iBftiKtf&$& Lfto TmmmcDWimB 

SKfcI»TM 0g/m2 t»*J:5tE»SLm 1 0 
0-C»CT5»IBia»U T^yi^JfML/i:^ TfB^i 
fiE©*^XhlffMfflMXj« (2) 
^T. K«HiI*T5g/m2 ©IiJ^T«?i5L. 
aaWOBfcfcSS-BlCl 2 0°ClCl)PiiLfcXf->UXP 

SLfc. 
[0063] 



, »±->y->7ia) 1 oogp 

VA-1 1 7, ^5l/«D 1 5$ 

PAAHC I -3 L BJUffiS) 1 0SP 
87 5SP 
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• «SttK»^?*->$^ (ffi04WSli) 1 0 OBP 

• jUJV-frTlUZl-lU (MSA ■ PVA-1 1 7. <77[sM) 1 5BP 

• t/7U;b7'S>/5>^;U7' = >£I?£0tt«£tt 1 OBP 

(Sn n p«. : PAA-D1 1 -HC I , BJRffilD 

• * 9 7 5BP 
J*#3 

• (iSp d pS : =X'*->;UP-7 8D, *3IMb¥«) 1 0 OBP 

• ?K'J tf ~yU7';b=l— 7b GSn D p£ : P V A— 1 1 7, -75 US) 1 5 BP 

• *°V7 7 'JJU7 , S> PAA-10C, BSfc&S) 1 OBP 

• 7 J< 9 7 5BP 

[0064] 

mim (2) mm 

• 'jifb s o bp 

Oaa^ : 4- = /\°-;UM-2 o o, =#55Mfc5*SD 

• y-fts^-mvz 7 bp 

: ts/HbSA-1 0 0, =#55ft{k¥fD 
•7^5*7/1/ (SSncA • 5 2 0, B£fb¥SD (B»B») 5 0BP 

• 7k 4 9 0BP 
«#2 

■•x^uvHWe^WWSiWB 5 0BP 
(iSp a p^, : 70-/W*Q 1 6079N, SKfb^SD 

• Tl\t$t?fr (MSA, : 5 2 0, BOft&W (■»») 5 OBP 

■ */U**5/**;H£/un-x 2 5BP 

(jSo D n «> : * hP-X6 0 S H. ffiOfk¥H) 

•7T7'JVlMi"5i 5BP 

.* 4 7 5BP 
$S»3 

•#'J3'5K*IIB 5 OBP 

•**UV-7*5Hv:Ji» 1 5BP 
'(jS n n p«. : J S R 6 6 1 9. B*£«:fA«) 

• 7/U5*VW (lSp a p«, : 5 2 o, BSib^S) (BK0) 5 OBP 
•Xx7'JVl$} 3 BP 
. 7 J< 4 8 2 BP 

(Mf*4» 5 ©US) TK©»S©*IjS^ BSWLhlc UcXxyUXn-yHCESU 95* LT* aSK^E 
7»yij->— 4i-lcT(a*@»»lcTl 0g/m2 tKZ JttjR^T*. *»RmBBT*K»llfM» 5*# 

TJOfflU jWtfaftKSKSSGOK. 1 0 0°Ctd)Dfi [0 0 6 5] 

mxsmm 

&tt4 

• U * (Sp°pS : 5 X* 5>/U P - 7 8 D , *jRj b¥!D 6 0 BP 

■ <K'J tr-;U7/U=i-;l> (Kp d o£ :PVA117, ^7Hi) 1 OBP 
•Xfl/>-7"$i?IV7f-^7 ft£fcy-#*y*«) 1 OBP 

• #U7U;U7 7 5> (ffinn& : PAA-1 OC, B$ffittlD 20BP 

• 7 J< 9 0 OBP 
mW5 [0 0 6 6] MM* 6 

&tt405«*»->'J*£, >>'J* (ffin"n« : +M'J~>74 «f*:l tBHi©**^ TSSU ±mVMB 
4 0, »±5/'J->7H) fcSELfcfc®. J«B»B*»li'U 6(mcT2 0#HU fi£*£»©£ 
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[0 0 6 7] (J±$xfflc7>&{*©IlSi) 
£#7 

«H*1<JMEEj8 (1) «fcy* #y7"JjU75>*PMS 

[0068] mm 

•7k 

V^*ttffl*-a:*-r>^^x'y HSB8HB«l=J:yTIB* 
[0 0 7 1] -<><7Mf$ 

• mm 435 

• ?y-t*y> 6gp 
•**>^ya-;l/ 635 
•Sift 83? 

•7M£*U>7yn-/b «*6:*-7-f/-;H o 
4, Bff<b¥H) xgp 
•7j< 76-xSP 
[0 0 7 2] Sift 

Y : C. I. •$*yu?h-<xq-#8 6 

M : C. I . FU-> K#2 3 

C : C. I. 2YU<7h7M>-#1 9 9 

Bk : C. I. 7-K75-J/*#2 

-f>-7A:x = 0. 3> ^ffi3l7J=4 6 dyne/cm 

: x = 1. a®?l73=2 9 d y n e/cm 
-fy^C : x = 3. aE3i7D=2 6 d y n e/cm 
-O? D : x = 1 0, ^®3i7D=2 1 d y n e/cm 
-0-J7E : x = 1, BM^t>=3 1 dyne/cm. 7 

: tf-7-r/-/U6 1 s Bilffc^li) ^ffifflo 
[0 0 7 3] -O-J'F : x = 1. 5, SE5l7J=3 3d 
yne/cm. TttWfV^-Ml.'&XT. XV* 

VEA-50, Jg-ft^Si) ^ffifflo 

[0074] ^^G^-fefL/V^'Jn-^ X = 
0. 4, aS3I7D = 42dy ne/cm 
•OS-H : TMz^Uv^ya-yb x = o. 6, 
7D=3 8 d y n e/c m 

[0 0 7 5] iS»£# 
l±ti]J3&» : 5 K H z 

ttffi»»©ffli : 5 0 p I 
IBMfS : 3 6 0 D P I 

*&©«*E8WS : 1 0 n I /mm2 



[0 0 6 9] MW9 

A (iSp D a£ :^y*v«. I C I Si) TEfi 

jft!>&XX«, IH!*I»tf 1 0g/m2 

lc % Stt±lE!Bf&U 1 0 0tO5BjrP3»HIS9»LT 

[007 0] 



VA-217 ^7l/S) 10035 
9 0 035 

[0076] mmmm 

(1) iI&;iJs 

(b k) oniK, ^ftfiMoa^ictt^^xsi 

MtRD-9 1 Sfcffll^TfHILfco 
[0 0 7 7] (2) TEffl2aiKO^T 

( i ) a:^Kj-14 
±fB©iEHI£H£ffl ^T"<* Lfc £P#^©7'5 '> 

I'll-ZtlZW** BP WcfeLTs a»A5tfBi& 
S*lfcl/nfc©*0» W**t«i:*2 5cmiiLfcS»t 

77»^ -TIP- •>7V©$6'l'V^ffl 

Btoen^tO^Ai L7t= 
( i i ) 

±E©E§1 gSfcffl^T'^ EP^ LfcBP**© 2 
&-rv*©»£fe?fc*» U-y K ^y-x 7;U— ?■ 

*x^*wr^^^EP^35(cfc^T> a^fttut* 

2 5 cm«LfcEI(l^6©a«KT»Wl::«»tt*5IB 

SlT'^Sftro^Xx *©*ffi©fc©£A<>:L7c„ 

[0 0 7 8] (3) 3IEtc;W1 
«ttc7)ai435c7). J I S-Z-874HE*r3<75fi 

stF 2 o mtmxiRmz. ?v* iv&MWsm u g v - 
5D uwimo ftffl^TasLfc. 

[0 0 7 9] (4) B*tt 

®©^ft££U&l^fc©£0<!:Lfc„ H«©at*l 
Bfc, ytSSSU^^tiOSOtL 
fc. *ftWtt©U^I>©fc©«x<!;L7c= 

[0 0 8 0] (5) MtSIKi 
O : f<T©fMBlS*flHWxTL'»*!b\ *tiK*f 

©„ 



(10) 
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x : ^■ftits^oim^mfO^T. ftft&fitfUcS**® [0 0 8 2] 
[008 1] WfflttjlMeSta&T* «1fcSUfc. 
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[0 0 8 3] 13 "VyK 
BSE©**] tt±K«LfcJ:3l«U *«WK«fe*J, ft H 8 

*4tf*y?a<, HTkttiEWifcEaiMKo^is^Rr 16 enn 

«T*y» EKs «*¥KKEE«-r*aiBJc**63?*W 17-1,17-2 ttffi 
[01] 0^i7h fEligBW'N * Kttotmui 20 is 

2 1 

[H2] -fVf 5?iy USaiSIIC^y KSM)«Wrffiia 2 2 *'J7-f7 

[03] 01 tC/Xs LfCN KS^Jl/^fl; Lfc's y KOtt 2 4 KEUS'J^aR 
«««IH?S3. 2 5 B»->-h 

[04] O^iv HB««fl!>-««a%n««B? 2 6 
253„ 2 7 tf^TJS 

2 8 SHfrvyK 
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